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AUTOMOBILES AND THE HAY CROP. 


Recent reports of the Bureau of Statistics of the Agricul- 
tural Department, at Washington, show that the dozen prin- 
cipal crops of the country, including cotton, reach the enor- 
mous value of $3,500,000,000. 
crops furnish fully four-fifths. 
of $953,000,000; hay, $556,000,000; cotton, $500,000,000, and 
wheat, $442,000,000. To these may be added oats, $268,000,- 


Of this enormous value, four 
These are corn, to the value 


000. Of these crops, all the hay, and such of the corn and oats 
as is not used for human consumption, go to feed the horses, 
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mules, and cattle of the country, of which the estimated value 


is $3,000,000,000. 


$3.00 
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Compared with these figures, the automobile industry is 


insignificant, but it is growing at a healthy rate, and it may 


2 be only a question of time when the automobile will have some 
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effect on these figures. What its effect will be, and how soon it 


will he felt, it would be rash to predict; but the fact nevertheless 


remains that many are looking forward to a complete exclusion 


of the horse from cities, and the relief of our faithful friend, 
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to a large extent, from heavy drudgery. This would mean, 
necessarily, a diminution in the demand for hay and cereals 


that are used to feed them. Now corn is the most important 
37 agricultural product of the country; hay comes second, and 
ax oats fifth, and any material decrease in the use of these can 
1 not fail to be felt by the farmer. This he would have to make 
4; good by raising other crops, and it does not appear that the 


automobile will create new demands which will in any way com- 
pensate for the loss, unless the farm lies in an oil district or 


3 in such a climate that rubber cultivation can be started to 


supply the material for tires. 
60 likely to be of material assistance to by far the greater number 
& of those who till the soil for a livelihood, and it is probable that 


Neither of these alternatives is 


64 the feeling of animosity toward the new mode of locomotion 


&3 


g9 time to come. 


69 which now exists in rural districts is likely to persist for some 





The ELrcrricaL REVIEW, with all modesty, takes the liberty 


7 of calling the attention of its numerous and increasing number 
%8 of readers to the excellence of this issue. 
‘to present a comprehensive view of the great science and in- 
dustry which this journal has the honor to be the exponent of. 


It has been our aim 


Our contributors this week will be recognized at once as 
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they write. 
these gentlemen will be read with interest by not only the elec- 
trical field, but by the great general public which is becoming 
more and more interested in the work of electricity. 


authorities in the branches of electrical endeavor about which 


We dare predict that every word contributed by 


Every member of the electrical fraternity has reason to be 


proud of the achievements which are constantly being recorded, 














and to all the members of this profession we extend our felici- 
tations over the results produced, and believe that before an- 
other twelve months roll around additional developments will 
require as interesting and varied a review as the one presented 
to-day. 





THE ARNOLD ELECTROPNEUMATIC RAILWAY SYSTEM. 

The Arnold electropneumatic railway system, which was 
described in the ELrcrricaL Review for January 2, possesses 
a number of distinctive features, which, if they can be real- 
ized in practice, will mark a noteworthy advance in railway 
operation. 

Operation at Constant Load. 

In the Arnold system, a single-phase alternating-current 
motor is employed. ‘This motor may be of any type, but the 
method of operation makes it feasible to employ motors without 
regard to a high starting torque. This motor is to be operated at 
constant speed, under constant load, and therefore under the 
most favorable conditions for satisfactory and efficient running. 
Moreover, since the load on the motors is to be constant, the 
motors need only to be large enough for the average work of 
moving the train; and since all trains operate under the same 
conditions, the power-house will operate at a constant load. 
This feature of the system is important, as electric cars are to- 
day equipped more with a view to rapid and easy starting, and 
the stations are designed to meet sudden and heavy demands. 
The load-factor of both cars and stations is therefore low. 

Line Constraction Simple. 

As a single-phase motor can be used, but one overhead con- 
ductor will be necessary, and complicated overhead structures 
will be avoided. Mr. Arnold’s idea is to operate the road at a 
high potential, which can, if desirable, be supplied directly to 
The 


high potential not only makes the question of transmission eco- 


the motor, or through a transformer on the locomotive. 


nomical, but reduces the difficulty of collecting current and 
makes it possible to return the current through one rail, leav- 
ing the other free for the signal system. 

Method of Obtaining Variable Speed. 

In order to secure these excellent conditions of operation, 
auxiliary apparatus must be used. In Mr. Arnold’s system, 
compressed air is the medium by means of which the operations 
of the motor are controlled. The motor is suspended so that 
both primary and secondary, or field and armature—as the case 
may be—can revolve. Each revolving part is connected to an 
air compressor, and by an arrangement of valves the two com- 
pressors are under control of the engineer, and, through them, 
the operation of the motor. By throttling one compressor, one 
clement of the motor can be slowed down or brought to a stop, 
On the other hand, 


throttling the other compressor and releasing the first brings 


the other element accelerating accordingly. 
about a reversal of the conditions of operation. The element 
which previously remained stationary now revolves at full speed, 
the other standing still. As one of the motor elements is 


geared to the car axle, the motion of the car will, of course, 


follow that of this element, and any speed of the car can be ob- 
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tained by a proper setting of the air valves, although the motor 
itself runs at constant speed. The compressed air apparatus 
constitutes a variable and efficient gearing. 


Controlling the Load on the Motor. 

Moreover, by means of the compressor valves the motor oad 
is kept constant. When the demand upon the motor is legs 
than normal, the excess work is stored up as compressed air in 
tanks. If the load is above normal, air from the tanks is sup- 
plied to the compressors, operating them as air motors, and 
assisting the electric motor. When it is desired to run below 
normal speed, the air which is compressed in one cylinder in 
retarding the speed of the element of the motor driving the 
car axle is transferred directly to the other compressor, with but 
little loss of heat, and there helps to drive the car, thus avoiding 
as far as possible the loss of the heat of compression and en- 
abling the compressed air system to act as a variable speed gear 
of high efficiency. The compressors may also be used to drive 
the car at speeds greater than that corresponding to synchro- 
nous running of the motor, by drawing air from the tanks and 
driving the motor element, which is stationary at synchronous 
speed, forward in the same direction as the element gearei to 
the axle. 

Efficient Braking System. 

The compressed air apparatus enables the kinetic energy of 
the train, due to down grades or to stops, to be stored up 
and used in ascending grades or in starting. This feature is 
extremely important for lines operating through hilly country 
or where stops are frequent, and forms an effective braking 
An- 


other important feature due to the compressed air is the inde- 


system, without causing wear on wheels and brake shoes. 


pendence, to some extent, of the car or locomotive of the jine 
current. Wherever an overhead conductor would be objeciion- 
able, such as in yards or through towns, it may be omitted, as 
the car can run on compressed air alone. The compressed air 
also furnishes a convenient method of starting the motor, which 
therefore need not be self-starting. 

An Attempt to Improve Conditions of Operation. 

Mr. Arnold has not only attempted to develop a single-pliase 
alternating-current railway system, but he has gone further, and 
has sought to devise a system which will enable an electric rail- 
road to operate under conditions, both as to efficiency and load- 
factor, far better than those which obtain to-day. To accom- 
plish this, he makes use of both electricity and compressed air, 
securing the distinct advantages of each, though at the expense 
How serious this complication 
The first car 
equipped with this system has been tested, and, as was to be ex- 


of complicating the equipment. 
may be can only be found by thorough tests. 


pected, changes and improvements were found desirable; but ile 
results, we believe, were very encouraging to the inventor. It 
is most unfortunate that the new apparatus was destroyed just 
on the eve of a public demonstration. We understand, how- 
ever, that Mr. Arnold will reconstruct the locomotive, on which 
he has already spent so much time and money, and we are sure 
that all will wish him the success-which his ingenuity and 


pluck deserve. 














January 9, 1904 


ress has been made in all lines of 

electrical activity. There have 
heen but few announcements of a start- 
ling character, as the growth, in general, 
has been along paths already well known. 
Along with the expansion of the industry 
as a whole, there has been a growth of in- 
dividual installations. Old plants have 
been added to and enlarged, and new un- 
dertakings have been planned and, in 
some cases, started, which, in magnitude 
and far-reaching influence, surpass the 
predictions made only a few years ago by 
entliusiastic believers in the early advent 
of ihe electrical age. It is true that the 
first plans for certain of the undertak- 
ings now being carried out date back 
more than a year, but the past twelve 
months have witnessed marked progress 
in these, as well as the planning of en- 
tirely new work. Taken as a whole, the 
electrical business conducted during the 
year was probably greater than that of 
any preceding year. 

TELEGRAPHY. 


pe G the past year steady prog- 


In reviewing the various electrical in- 
dustries, it is natural to consider the 
older ones first. Telegraphy was for 
many years the only commercial applica- 
tion of electricity, and, although this art 
dates back to more than half a century, 
the system in general use to-day is prac- 
tically that devised by Morse. Progress 
in telegraphy has been largely confined 
to improvements in apparatus. 
crease in the business conducted at the 
large offices has made it necessary for one 
of the larger companies to revise its 
method of switchboard construction. By 
departing from the conventional lines re- 
sulting from thirty years’ experience, a 
more flexible and more compact appara- 
tus has been evolved. 

Machine telegraphy—in this country, 
af least—is still in the experimental 
stage, so far as its commercial utiliza- 
tion is concerned. However, both of the 
large telegraph companies of this country 
are testing printing-telegraph systems, 
with a view of determining their capabili- 
ties and efficiencies. The Rowland system 
lias been operated in duplex between New 
York and Boston by the Postal Tele- 
craph-Cable Company. Further work with 
this system will be carried out as soon 
as additional machines can be acquired, 
so as to operate in sextoplex. 

Both land and submarine lines have 
been extended, a noteworthy achievement 


The in- | 


Review of the Year. 





By Wm. Hand Browne, Jr. 


being the completion of the American 
cable from San Francisco to the Philip- 
pines. _ 

WIRELESS TELEGRAPHY. 

In the field of wireless telegraphy it is 
not easy to determine just what progress 
has been made. Although it has been 
over two years since the first transatlantic 
signal was sent, transatlantic service has 
not come. The delay can not be attrib- 
uted to any lack of energy on the part 
of those engaged in this work, as they 
have been very active. The difficulties in 
furnishing such services are, however, 
very great. The use of the system for 
signaling to ships at sea is being ex- 
tended, and on several occasions during 
the year important business was trans- 
acted by means of wireless telegraphic 
messages, and much time thus saved. 

During the year a number of new 
systems were announced, and many im- 
provements in apparatus were described. 
Now that it has been shown that mes- 
sages can be sent to great distances, the 
chief problem to be solved is the devising 
of means for securing selectivity and se- 
erecy. Probably the most important 
work of this character has been done by 
Mr. John Stone Stone, of Boston, Mass., 
who recently demonstrated that his sys- 
tem was not only capable of accurate 
tuning, but would not respond to elec- 
trical waves of a different frequency from 
that employed. 

TELEPHONY. 


The use of the telephone has continued 
to increase at an extraordinary rate, but 
the growth, in general, has been healthy. 
As a single illustration, it may be men- 
tioned that the number of telephone sta- 
tions in the boroughs of Manhattan and 
the Bronx, Greater New York, is at pres- 
ent 120,000, and this is increasing at the 
rate of 2,500 a month. The improvements 
in apparatus have been confined to per- 
fection of details and the devising of 
more compact mechanism. The central 
energy system has been adopted for prac- 
tically all large installations, wires are 
rapidly going underground in large cities, 
and conduits are being extended further 
away from the central exchange. 

The Pupin system of long-distance tele- 
phony is being tested thoroughly, in order 
that its capabilities and economies may 
be determined. A Pupin line is now in 
service between New York and Elizabeth, 
N. J. Two Pupin lines have also been 
installed on Long Island, and two lines, 
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sixteen miles in length, extending from 
New York into the borough of the Bronx, 
will be put in service early this year. 

In automatic telephony, the most note- 
worthy event has been the adoption of 
automatic systems for several important 
installations. Previous to the year 1903 
the exchange for Chicago, Ill., was the 
only large one for which an automatic 
system had been decided upon. This was 
planned for 10,000 stations, and it is 
reported there are now 8,500 connected 
up. During the year, the automatic sys- 
tem was selected for Dayton, Ohio. Here 
the present capacity is 6,000 stations, 
2,000 of which are already connected up. 
The ultimate capacity of the system will 
be 19,000. Grand Rapids, Mich., is also 
to have an automatic system of 5,000 sta- 
tions; Lincoln, Neb., one of 3,000 sta- 
tions, and Portland, Me., one of 2,500 
stations. Berlin, Germany, as well, will 
adopt an automatic system. The securing 
of these contracts indicates a willingness 
to give automatic systems a fair trial, 
and, no doubt, the results obtained with 
these installations in actual service will 
have an important bearing on the future 
of automatic systems. 

ELECTRIC LIGHTING. 

Progress in electric lighting has been 
made in providing for increased service 
and securing greater reliability. Large 
installations now use high-voltage alter- 
nating-current transmission, with low-po- 
tential distribution. The storage battery 
hes now become an essential part of the 
equipment, primarily as a _ safeguard 
against interruption, though, in some in- 
stances, it is employed to secure more 
uniform load upon the station. 

The tendency to use large units, direct- 
connected to reciprocating steam engines, 
has been somewhat checked by the develop- 
ment and improvement of the steam tur- 
bine and the gas engine. This holds true 
for power stations, as well as for light- 
ing. There has been nothing new in elec- 
tric lights, although the familiar type: 
have been improved. The Cooper Hewitt 
mercury vapor lamp has been put on the 
market, and the osmium incandescent 
lamp is now in use to some extent abroad, 
and has been subjected to extended tests, 
with reported favorable results. It can 
hardly be said that a great advance has 
been made toward the ideal cold lamp. 

ELECTRIC TRACTION. 

Probably the most important develop- 

ments of the year were those in electric 
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traction. There has been the usual ex- 
pansion of the trolley systems, and a de- 
cided advance in the electrification of 
steam roads. The steam locomotive has 
practically disappeared from the streets 
of New York, and with this change has 
come a greatly increased traffic and an 
increase in the profits. Work on the sub- 
way is. progressing satisfactorily; the 
power station is well under way; a con- 
siderable part of the track has been laid, 
and a large number of cars have been 
received and equipped with electrical ap- 
paratus. 

The letting of the contract for the elec- 
trification of the New York Central & 
Hudson River Railroad Company’s New 
York city terminal is undoubtedly one of 
the most significant occurrences of the 
year. This undertaking contemplates the 
electrification of the New York Central 
and the New York, New Haven & Hart- 
ford Railroad, for a radius of from forty to 
fifty miles from the terminal station in 
New York. All suburban trains will be 
operated by the multiple unit system, mo- 
tors being distributed throughout the 
train. All through trains will be hauled 
by electric locomotives while in this zone. 
An enormous power station will be erected 
and equipped with turbo-generators, the 
output of the station at normal rating be- 
ing 60,000 horse-power. Thirty electric 
locomotives have been ordered, each rated 
at 2,200 horse-power. These will be oper- 
ated by the multiple unit system. 

The Pennsylvania Railroad has started 
work on its tunnel, which will extend 
from a point in New Jersey under Man- 
hattan Island to Long Island City. All 
trains will be operated through this tun- 
nel electrically. Two large power-houses 
are being constructed—one in New Jersey 
and one on Long Island, and certain 
branches of the Long Island Railroad will 
be electrified. 

In Europe also progress has been made 
in the electrification of steam roads. The 
line running under the Mersey river, from 
Liverpool to Birkenhead, has been put in 
service, with a noted improvement in the 
traffic. The North-Eastern road has de- 
cided to electrify certain sections of its 
system, it having been driven to this by 
the competition of electric lines ; and other 
roads are contemplating the same move. 
In one or two instances attempts have 
been made to check the loss of traffic to 
electric roads by the use of motor cars— 
that is, light self-propelling cars equipped 
with a steam or oil engine. 

The high-speed railway tests at Berlin 
were resumed during the fall, and remark- 
able results were obtained. By recon- 
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structing the track and equipping the cars 
with powerful motors, speeds as high as 
130 miles an hour were attained. Much 
important information on high-speed run- 
ning was secured in this way, which will 
have much influence on plans for high- 
speed lines. 

Since the announcement made some- 
thing over a year ago, that a single-phase 
motor suitable for traction purposes had 
been developed by the Westinghouse com- 
pany, developments in this field have been 
rapid. A number of companies now have 
single-phase motors which are said to be 
suitable for railway service, and impor- 
tant developments in this field may be 
anticipated. <A regrettable accident of last 
December was the destruction of Mr. Bion 
J. Arnold’s single-phase traction equip- 
ment. Mr. Arnold has been at work on 
his system for several years, and on June 
15, 1903, made two trial trips with his 
first experimental machine. A public dem- 
onstration was contemplated for the first 
day of this year. 

There is little to report as to electric 
automobiles. The number of electric car- 
riages to be seen in the streets of our 
cities is increasing, but the general use 
of the electric automobile is still waiting 
for an available storage battery. 


POWER DEVELOPMENTS. 


The great progress in power develop- 
ment has been at Niagara Falls. The 
installation of the equipment for the sec- 
ond station of the Niagara Falls Power 
Company has been pushed, and there are 
a good number of the generators in serv- 
ice. Work on the three large Canadian 
plants is progressing, the most advanced 
being the Canadian Niagara Power Com- 
pany, where the 10,000-horse-power tur- 
bines are being set. 

There has been no retardation in the 
extension of the motor drive in factories 
and shops, and few large plants are built 
where this system is not used almost ex- 
clusively. A noticeable result of the adapta- 
tion of the motor drive has been the in- 
crease of light manufacturing in the small- 
er cities, where the work can be carried 
out under more favorable conditions. It 
is no longer necessary to locate a small 
factory in a large building where power 
is supplied. 

ELECTROCHEMISTRY AND ELECTROMETAL- 
LURGY. 

Work in electrochemical and electro- 
metallurgical industries during the past 
year has been mostly confined to old and 
well-known processes. The adoption of 
the electric furnace to the production of 
iron and steel has attracted much atten- 
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tion, and an electric process is now in 
operation in France. The cost of such 
processes, as compared with the old meth- 
od of reduction by means of fuel, would 
seem to limit the application of electricity 
to those portions of the reduction process 
where the advantages are greatest, and 
to the process, as a whole, only in districts 
where fuel is scarce and water power 
abundant. Attempts have also been made 
to use the electric furnace in the produc- 
tion of other materials, such as glass, \ut, 
in such processes, the same limitations 
would seem to obtain as in the production 
of iron. 

But little, if any, substantial progress 
has been made toward the solution of the 
all-important problem of the direct pro- 
duction of electricity from fuel, thouch 
there are a number of able investigators 
working in this field. 

STORAGE BATTERIES. 

The expiration of the Brush patent. 
covering the use of pasted plates, has not 
had the great effect on the manufacture 
of storage batteries that was expected. 
There has been no rush into the battery 
manufacturing ‘business, but practically 
all factories are now making pasted plates. 
The Edison battery has been improved in 
some details, and has been subjected to 
some very severe tests, but it has not heen 
put into general use. 

NEW INVENTIONS. 

The new inventions of the year com- 
prise chiefly the application of old ideas 
to novel uses. However, the work of ‘e- 
veloping the mercury vapor lamp has led 
Peter Cooper Hewitt to the discovery of 
several new devices. The first of those 
to be announced was the mercury vapor 
rectifier, which is an application of ‘ic 
so-called negative electrode resistanve. 
When mercury is in contact with its vapor, 
it possesses the property of resisting ‘|e 
passage of current in one direction. ly 
a suitable arrangement of the electrodes, 
an alternating current may be supplied to 
the device, and a direct current drawn 
from it, without necessitating the use of 
any moving parts. 

Another device is the mercury vapor ‘n- 
terrupter. This apparatus depends for its 
action upon the behavior of the mercury 
electrode when in contact with its vapor. 
The negative electrode resistance opposes 
the flow of current until a high potential 
has been reached. ‘The opposition to thie 
flow of current then practically disap- 
pears, leaving a path of low resistance. 
This property was made use of to col- 
struct a powerful interrupter for produ:- 
ing electrical oscillations to be used, for 
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example, in wireless telegraphy. The in- 
terruptions can be exceedingly rapid, and 
thus allow a large amount of energy to 
be radiated; and there is but little loss 
in the apparatus itself. 

A further use of the mercury electrode 


is as an alternating-current circuit-breaker 
for high tensions. When a current is 
passed through such a device it meets 


with little resistance until it falls to zero, 
when the are goes out, and, on account of 
the negative electrode resistance, is not 
rees' ublished. 

ELECTRICAL SCIENCE. 


‘’he most noteworthy progress of the 
in science has been in the field of 
activity, which is so closely allied 
A number of new 


year 
radi 
to electrical science. 
-tartling facts have been discovered, 


and 

as ti: results of the investigation of radi- 
um 2nd other bodies with similar proper- 
ties. After a protracted study of radio- 
activ'iy, Messrs. Rutherford and Soddy 


ite this phenomenon to the actual 
‘-gration of the atoms of the radio- 
material, the break-up resulting in 


attri! 
disit 
active 


Some 


here in New England, is, at the 

end of 1903, in a highly satisfac- 
condition. Our Boston Edison com- 
and its affiliated companies in the 
voring towns and cities have had a 
of unusual growth. Until the be- 
ug of the year, our company con- 
fin’ itself entirely to business inside the 
city limits of Boston, a district somewhat 
less than fifteen miles long by five miles 
wide. It has seemed desirable, however, 
to scquire some of the properties doing 
business in the suburbs, and at the present 
tine we have acquired the lighting facili- 
tics in somewhat more than twenty cities 
an! towns adjoining Boston and our dis- 
trict now extends about forty miles in 
on» direction and ten to fifteen miles in 
another, 


; 11S lighting industry, as we see it 


tory 
pany 
neigh 
yeat 


ginni 


Curiously enough, the growth in the > 


<2) 


urban districts has been in a much 
larger ratio than in the city proper. I 
say curiously enough, although it is prob- 
ally due to the more determined effort 
nade by the Edison company to get new 
business than by the former owners of the 
properties. - Taking for a moment only 
Boston, our business has grown a little 
more than twice as fast as in any previous 
year of our history. I do not know what 
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the formation of another element. It was 
discovered by M. Curie, that radium con- 
tinuously emits heat, which action can be 
explained by Rutherford’s theory. These 
facts also seem to fit in with the theory 
of matter propounded by Sir Oliver 
Lodge, which is to the effect that all atoms 
are nothing more than complex groups 
or constellations of smaller bodies carry- 
ing electric charges. These small par- 
ticles are, in size, about the one-thousandth 
part of a hydrogen atom, and are identical 
for all elements. Sir Oliver believes that 
the forces exerted by the charges carried 
on these minute bodies can account for 
heretofore unexplained properties of mat- 
ter. 
TECHNICAL EDUCATION. 

There has been a beneficial discussion 
in regard to technical education, both in 
this country and abroad, as well from the 
standpoint of the employer as from that 
of the instructor. The need has now been 
felt, and a demand has been made, for 
engineers whose training has been carried 
beyond that found possible in a four-year 
collegiate course; and several institutions 
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have made provision for offering such 
advanced instruction. The demand for 
technical graduates is greater than ever 
before. 

ELECTRICAL SOCIETIES. 


Electrical societies have advanced to a 
more secure position. This has been nota- 
bly the case in the American Institute 
of Electrical Engineers, which, due to the 
energy of its officers, has had a remarkable 
growth in membership, and has accom- 
plished an unprecedented amount of work. 

Early in the year an announcement was 
made which will exert an important in- 
fluence, not only on the engineering so- 
cieties themselves, but upon the whole 
profession. Mr. Andrew Carnegie offered 
$1,000,000 for constructing a building to 
be used by the national engineering so- 
cieties as a home, the only condition be- 
ing that the societies themselves provide 
the ground. It is confidently expected 
that such a building would not only be 
of incalculable value to the societies, but 
would assist materially in raising the 
standing of the engineering profession in 
the eyes of the general public. 


Notes on Electric Lighting. 





By C. L. Edgar. 


the growth has been in previous years in 
the suburban companies, but during the 
past six months it has been just at twice 
as great a ratio as in Boston. All this 
has taken place, notwithstanding the very 
pronounced feeling among investors that 
general business was falling off. 

Looking back at our records, we are 
able to prove that during the years 1893, 
1894, 1895 and 1896, commonly called 
the “panic years,” the growth of our busi- 
ness was constant. In fact, it grew more 
in 1894 than in any of the three years 
before or after that time. We are there- 
fore very confident that even if the gen- 
eral business of the city has been falling 
off during the past fall and should con- 
tinue to fall off during the coming spring, 
our business would feel it only to a very 
slight extent. As a matter of fact, we 
are planning for the coming winter for 
fully as much growth as if we were ap- 
proaching a period of prosperity. 

There are two general problems which 
confront a central station manager which 
sometimes need to be solved at the same 
time and then again to come forward one 
at a time. I refer to the raising of capi- 
tal for taking care of the growth of the 
business on the one hand and the obtain- 
ing of customers to use up the capacity 


of the property on the other. In the 
early days of the industry, the former 
problem was by far the most important 
and for years customers came on just as 
fast as apparatus could be found to take 
care of them. This lasted for at least 
ten years. ‘Thhen the opposite took place. 
The standing of the companies had be- 
come so well established that we began 
to look around for customers and for some 
years this was our principal work. At 
present it is hard to say which is the 
most difficult—to get facilities or to get 
customers. Possibly, having been through 
the experience of one problem at a time, 
we are now going through with both with 
less difficulty than if we had not had our 
previous experience. 

Drawing a conclusion from all this, I 
can not but believe that the great growth 
of our company during the past year has 
been due to systematic efforts to bring 
our wares to the attention of the public. 
For example, we have proved to our own 
satisfaction that a determined effort to 
get electric sign lighting has developed a 
business here in Boston within certain 
somewhat limited districts equal to any 
spot in the world. There can be no reason 
for this except hard work and we are there- 
fore forced to the conclusion that we can 
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do the same thing in any other lines of 
work if we once realize that the business 
is there waiting for us. 

From all this it will be seen that in 
our opinion the outlook for 1904 is 
brighter than usual. We have certain 
specific purposes which we are attempt- 
ing to accomplish in the way of obtaining 
new business and we have already gone so 
far with this work that we are sure that 
the results will come without any manner 
of doubt. 

The acquisition of all these suburban 
properties and the consequent discon- 
tinuance of their local, old-fashioned sta- 
tions, together with this unusual demand 
in new business, have resulted in the de- 
sign of a modern station, not only to help 
out the existing stations in Boston but of 
sufficient capacity to furnish all the elec- 
tricity needed for lighting purposes with- 
in twenty-five miles of this city. This 
station represents a number of new de- 
velopments, the most notable of which is 
the Curtis steam turbine, as manufactured 
by the General Electric Company. 

The Boston Edison Company was among 
the first to recognize the possibilities of 
this apparatus and orders were placed 
somewhat more than a year ago for two 
5,000-kilowatt units. Depending entirely 
upon the promises of the manufacturers, 
this company proceeded to design and to 
build a turbine station of extremely large 
capacity and it is now awaiting the ship- 
ment of the first machine of that type. 

The introduction of the turbine into 
central station practice developed a great 
number of new problems. Owing to the 
ability of preventing the introduction of 
air leaks,it was possible to get considerably 
higher vacuum than in reciprocating en- 
gines and this has led to the development 
of a class of condensing apparatus of very 
much higher value than had been in- 
stalled in stations designed previous to 
this year. This apparatus, of course, costs 
much more than the old type but its use 
is more than justified by the economic 
results obtained. 

The concentration of so much power in 
a small space has made the problem of 
getting a sufficient quantity of steam to 
the turbine one of considerable difficulty. 
This has been solved by arranging the 
station, not with a parallel line of en- 
gines and of boilers as in the past but, 
as some one has described it, more like a 
comb, in which the turbine room is the 
backbone of the comb and a battery of 
boilers of sufficient size to operate each 
turbine corresponds to each tooth of the 
comb. In other wotds, the boiler rooms 
are constructed at right angles to the tur- 
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bine room, each pair of boiler rooms, with 
its chimney in the centre, operating a 
pair of 5,000-kilowatt turbines, with their 
auxiliary apparatus grouped between 
them. Our plans call for a 60,000-kilo- 
watt station, based upon the present rating 
of the turbines. Judging by the experi- 
ence which has developed since the de- 
sign of this station, it will be easily possi- 
ble to obtain 120,000 horse-power. 

The most radical feature in the con- 
struction of this station is its arrange- 
ment into separate, fireproof divisions. 
The twelve turbines are to be located in 
three distinct turbine rooms, all connected 
together from an operating standpoint 
but distinctly separate from the insurance 
standpoint. The boiler rooms are still 
more finely divided, each pair of batteries 
of 5,000 kilowatts being in a separate 
fireproof room. 

In addition to all this, the switchboard 
is in a structure by itself, with no com- 
munication to the turbine room except 
through a vestibule and an observation 
gallery. It seems to me that this construc- 
tion tends toward safety, and in the ex- 
tremely large stations which are being 
designed to-day safety is fully as impor- 
tant, if not more so, than any other one 
feature. 

There is another problem in central sta- 
tion design with which we are met here 
in New England which is somewhat pe- 
culiar to this section of the country. I 
refer to the storage of coal. Bituminous 
coal, shipped by boat from southern ports, 
is used almost exclusively in our section. 
Owing to climatic conditions, made still 
more acute by the necessity of weathering 
the storms of Cape Cod, the difference 
between summer and winter freights is 
very pronounced and the ability to store 
a year’s supply of fuel in the summer is 
one of the necessities of the business. At 
the present moment we have, in Boston 
sufficient coal to last us until midsummer, 
and with the coal plant which we have re- 
cently installed it will be possible in future 
to store sufficient coal upon our station 
property to keep us supplied from the 
first of October to the first of May. The 
necessity for this was, of course, brought 
home to us by the strike of last year. If 
our present facilities had been in exist- 
ence at that time, we would have saved at 
least one per cent upon our entire capi- 
talization. 

There are, of course, numerous other 
problems connected with the equipment of 
a large station of this kind and of a dis- 
tributing system capable of extensions 
throughout a thirty-mile radius. All 
these, however, are getting to be matters 
of every-day occurrence and it is only in 
two or three problems in which our de- 
velopment has been along unusual lines. 
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THE NAVAL OBSERVATORY’S NEW 
YEAR’S GREETING TO THE 
WORLD. 


A GREAT TELEGRAPHIC ACHIEVEMENT. 


BY GEORGE C. MAYNARD. 


Horas Non Numero Nisi Serenas. This 
legend which, turned into plain English, 
means “I number only sunny hours,” is 
the motto of the sundials used by the peo- 
ple of ancient times to determine the time 
of day. 

On a hill overlooking the city of Wash- 
ington there is a dial bearing this in- 
scription whose gnomon, six inches long, 
stands waiting to cast its shadow when- 
ever clouds disappear and sunlight comes. 
At rare intervals some passer-by stops to 
note the time it indicates. - 

On another hill overlooking the city of 
Washington stands another dial with a 
gnomon thirty-two feet long, majestic in 
appearance, marvelous in construction, 
whose motto is—All hours and all worlds 
are mine. Wise men of the East stood 
before the old instrument patiently wait- 
ing for a message from the sun; the wise 
men of the West stand before the new one 
and read the heavens like an open book. 
The great telescope of the Naval Observa- 
tory, aided by other appliances of that 
institution, and with the cooperation of 
the telegraph systems of the country, not 
only tells the exact time at all hours of 
the day and night, but tells it to all the 
world. Investigations made by means of 
the telescope furnish fundamental data 
for time determinations, while the meri- 
dian transit instruments are used in mak- 
ing daily observations of numerous stars 
by which the rate of three standard clocks 
is fixed. The best of these, known as the 
Riefler clock, stands on a heavy masonry 
pier in a subterranean vault, is enclosed 
in a hermetically sealed glass case and 
kept at a uniform temperature. It is 
wound up, electrically, every ten seconds 
and has an exceedingly regular rate. ‘The 
mean of these three standards is taken 
as the correct time and the transmitting 
clock is set accordingly a few minutes 
before the telegraphic signals are sent out. 
The error of this clock amounts to only 
a very small fraction of a second. The 
electric impulses are sent by a small min- 
ute wheel in the transmitting clock and 
operate a ten-point relay with which are 
connected the lines of the Western Union 
Telegraph Company, the Postal Telegraph 
Company, the American Telephone and 
Telegraph Company and several local sys- 
tems. The clock ticks are sent automatic- 
ally over the telegraph lines for five min- 
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utes, beginning at 11.55. The twenty-ninth 
second in each minute is omitted and 
the next following beat indicates the 
thirtieth second. The last five seconds of 
the fifty-sixth, fifty-seventh, fifty-eighth 
and fifty-ninth minutes are also omitted. 
When it comes to the sixtieth minute, the 
last ten seconds are omitted and a final 
beat, at exactly twelve o’clock, is given. 

‘The government time-service was in- 
augurated about fifty years ago and has 
since that time gradually increased in ex- 
tent and importance, depending largely 
upon the extension of telegraph lines. This 
is one of the striking instances in which 
commercial enterprise has blazed the way 
and built highways along which science 
has advanced. The Marconi wireless sys- 
tem connecting Siasconset with the Nan- 
tucket Shoals Lightship had hardly been 
estailished before the Coast Survey offi- 
cials were on hand to ascertain whether 
their longitude work could be carried on 
by that method. They met with perfect 
success in exchanging signals. Since the 
new Pacific cables were laid, last summer, 
the same department of the government 
has utilized the lines for determining the 
longitude of Honolulu, Midway, Guam, 
and Manila and this work was completed 
a month ago. In prosecuting its various 
branches of scientific work the government 
has had the free use of the telegraph wires. 
Telegraph companies have always co- 
operated with extreme liberality and have 
contributed greatly to the success of the 
undertakings. 

As a New Year’s greeting Admiral 
C. M. Chester, Superintendent of the 
Naval Observatory, with the authority and 
hearty support of the Secretary of the 
Navy, proposed to make a more general 
distribution of the time signals than had 
ever been attempted, his plan being to 
actually send them entirely around the 
world to mark the ending of the year 
1903 and the beginning of 1904. 

This proposition received the cordial 
approval of the telegraph officials and 
prompt and active measures to secure the 
vreatest success were set on foot. Presi- 
dent R. C. Clowry immediately made ar- 
rangements for the dissemination of the 
-ignals over the lines of the Western Union 
‘lelegraph Company to every point of im- 
portance in the United States; for their 
‘ransmission over the Atlantic and Cuba 
cables and for their delivery to the Cen- 
tral and South American lines at Galves- 
‘on. He also gave notice of the coming 
event to many of the company’s patrons 
ind others who are especially interested 
in the subject of standard time. 

President James A. Scrymser joined 
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with Colonel Clowry in the determination 
to make this special service as extensive 
and complete as possible and agreed that 
the signals should be sent over his lines 
to Mexico City, Panama, Lima, Iquique, 
Valparaiso, Santiago and Buenos Aires, 
points from which they would be distrib- 
uted generally throughout Central and 
South America. The lines of the Great 
Northwestern Telegraph Company, cover- 
ing the Provinces of Ontario and Quebec, 
were placed at the disposal of the govern- 
ment for the occasion by General Manager 
I. McMichael. 

General Manager D. H. Kesley, of the 
Dominion telegraph service, and James 
Kent, manager of the Canadian Pacific 
Railway telegraph system, extended every 
facility at their command, and General 
A. W. Greeley, chief of the U. S. Signal 
Service, made provision for carrying the 
signals over his Alaskan lines to Dawson, 
Sitka, St. Michaels, Eagle City and other 
points in the far Northwest. He also 
engaged to pass the time from Manila 
to ali points in the Philippines connected 
by government wires. 

The Postal Telegraph-Cable Company 
was not behind its competitors in willing- 
ness to aid the government and entered 
actively into the work. Careful prepara- 
tions were made for distributing the sig- 
nals over its own lines and for delivering 
them to its connecting companies. At 
San Francisco it arranged for transfer- 
ring them to the Pacific Commercial Cable 
Company, which, under the instructions of 
General Manager George G. Ward, was 
prepared to send them on to Hawaii, 
Midway, Guam and Manila. 

President Edward J. Hall promised the 
cooperation to the fullest extent of the 
American ‘Telephone and Telegraph 
Company’s facilities. The number of tele- 
graph stations on the lines of that com- 
pany is comparatively limited, but orders 
were given for sending the signals to 
all the principal telephone exchanges and 
through them to such subscribers as could 
be reached. The transfer from the tele- 
graph to the telephone lines was made by 
placing a telephone transmitter near a 
Morse sounder, the beats of which were 
distinctly; audible in the telephone re- 
ceivers. 

Wireless telegraphy claimed the right 
to take part in the unique New Year's 
function, and from several seacoast sta- 
tions the midnight message was literally 
flashed out to numerous vessels far at 
sea. 

At the observatory careful preparations 


had been made and, as the hour of mid- * 


night drew near, all was in readiness for 
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the important event. Admiral Chester, 
with a number of his staff officers and 
other distinguished persons, was present. 
Lieutenant Commander E. E. Hayden was 
in immediate charge of the time service, 
assisted by his computer, Mr. H. R. Mor- 
gan. During the earlier part of the night 
numerous observations had been made for 
the purpose of determining the error of 
the three standard clocks and for fixing 
the exact time. At 11.45 a chronograph 
was connected with the Riefler clock and 
its indication compared with the trans- 
mitting clock. At 11.50 Commander Hay- 
den set the latter to within one one-hun- 
dredth of a second of the correct time. 
Meanwhile groups of persons were gather- 
ing around the many telegraph instru- 
ments that were to receive the signals and 
all needful preparations were made by 
the telegraph officials. Combinations of 
circuits were arranged, repeaters were ad- 
justed and cable operators were watching 
for the beginning of the signals. Up to 
the last moment no delay in the regular 
traffic on the wires was allowed. Com- 
mereial messages, press despatches for the 
morning papers, railway train orders, the 
great mass of the night’s business went 
forward with the usual rapid, nervous 
rush. The minutes passed quickly. At 
11.55 the master clock was switched on 
to the lines. At the first stroke every tele- 
graph key was stopped and the beating 
of the clock went on. Steady hands of 
expert operators were on the repeaters to 
prevent the loss of a single stroke on any 
of the lines. In cable offices the first and 
second clock-beats were allowed to pass 
while the operators caught the rythm, after 
that their keys opened and closed with a 
regularity and precision that rivaled the 
mechanical apparatus. In five seconds 
fifty thousand instruments connected by 
the slender lines that encircle the world 
and encompass humanity were beating 
away in unison with the swing of the 
pendulum in Washington. 

As the seconds ran on into minutes a 
weird, impressive spell fell on all who 
watched and listened. Fifty-six, fifty- 
seven, fifty-eight minutes passed and the 
impressiveness of the occasion deepened. 
The steady, regular beating never ceased. 
It was conveying a message from the 
central orb of the solar system to the 
smallest of the outermost planets; it was 
the voice of the omnipotent Creator speak- 
ing to the humblest of His creatures; it 
was the rythmic, unceasing heart-throb of 
the universe marking, not the lapse of 
time but the onward march of Eternity. 
Fifty-nine minutes, still beating—ten sec- 
onds, twenty, thirty, forty, fifty—ten sec- 
onds of solemn silence—facing the un- 
folding of the mysteries of the universe 
—“The year is dying in the night; pass 
on, Oh time, and let him die”—sixty 
—one final beat—Farewell the old, wel- 
come the new. 
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The Vienna, Austria, Municipal Light and Power Plant. ° 


HE question of the electrification of 
the street railway system of 
Vienna, was under consideration as 

early as 1887, but in view of the improve- 











By Franz Koster. 


houses, two pumping stations and several 
suitable buildings for the use of employés. 
The grounds are planted with trees and 
laid out in grass plots to obviate dust. 
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ments which seemed then about to be 
made in electrical equipment the conver- 
sion from horse to electric power was 
delayed. 

Right of way was given to private com- 
panies under favorable circumstances to 
encourage electrical development for both 
power and lighting. This induced such 
development that the city soon took the 
matter in hand and made contracts, in 
1898, which have placed the street railway 
system of the city upon a uniform plan 
of electric operation, horse-power now hav- 
ing been entirely done away with. 

It was decided to use high-tension three- 
phase current rather than single-phase cur- 
rent, as in the use of the latter at least 
two isolated power plants would have been 
required in the central portion of the 
city, while with the three-phase current 
transformed at convenient locations, one 
power plant suffices. This is placed in a 
neighborhood which is not greatly dam- 
aged by its presence, and its location on 
Simmeringer Heide in the eleventh dis- 
trict of the city (the most southeastern), 
a mile south of the Danube, is one which 
affords the necessary power-house facili- 
ties as it is at the intersection of the 
Vienna-Stadtbahn Railroad and the Dan- 
ube canal which connects with the river 
some two miles to the southeast. 

The plant includes two principal power- 


Fiscal difficulties made it necessary to 
construct the main power-houses sepa- 
rately; one for street car power and the 
other for lighting and current for private 


use. The first mentioned is built for an 


6,000 kilowatts, at 5,500 volts, there being 
three machine groups. Subsequent ar- 
rangements removed the necessity for this 
separate operation and the larger power- 
house is now used for all purposes, while 
the smaller is a supplezaentary plant. 

The entire work of construction was 
completed according to contract in nine- 
teen and one-half months by the Oester- 
reichischen Schiickert Werke, Oe¢cster- 
reichischen Lauderbank and the Union 
Bangesellschaft in Vienna. The Schiicker: 
Werke put in the entire mechanical an! 
electrical work, accomplishing the insta|- 
lation with unusual expedition. The pla» 
was worked out at every point, as will |: 
appreciated, and the best of the newest 
features of engineering put to use. 

STREET RAILWAY POWER PLANT. 

The main power building is divided 
into three parts, the engine house, the 
boiler house and the coal house; they are 
about 420 feet long and together 236 fee: 
wide and built for eight units, thirty-two 
boilers and for the storage of 4,000 ton: 
of coal. Fuel and materials are broug)i 
into the plant on a through track with two 
switches between the two principal build- 
ings. A twenty-ton crane is provided be- 
tween these buildings, traveling on a stec] 
elevated construction, for lifting machin- 
ery from the railroad cars to cars which 
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initial output of 10,000 kilowatts, at 5,500 
volts, there being five units, 3,000 horse- 
power each. Space is left for further 


groups. The second has a capacity of: 


run into the buildings, as the floor level 
is several feet above the track level. The 
coal cars of fifteen and twenty tons go 
to a twenty-five-ton transfer table which 
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is of special construction and which takes 
the cars to tracks to the elevators at the 
end of each principal building. The trans- 
fer table receives the car from one side 
only and is a platform on six wheels over 
three rails, which are on the same level 
he tracks from which the car is re- 


as 1] 
ceived, thus doing away with the usual 
pit and leaving the main track uninter- 
rupted. ‘The cars are drawn up the slight 
incline to the platform by a ten-horse- 
power synchronous, 300-volt, three-phase 


motor. ‘This motor also serves to propel 


Re] 





the platform (upon which at one side is 
a small structure and a trolley mast) to 
tho required destination. 

The loaded cars are elevated by a 300- 
\'t synchronous, three-phase motor of 
tiirty-five horse-power, placed near the 
roof of the coal storage house. This re- 
«tires two minutes and when the car has 
reached the proper elevation an automatic 
brake stops it. A second automatic brake 
is supplied should the first become in- 
)perative. The cars run on an elevated 
aa construction the entire length of the 
coal house, 385 feet. The tracks rest on 
plate girders 3.28 feet high, forty feet 
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span, and are twenty feet above the floor. 
The supporting frame of steel construction 
stands on heavy concrete piers, and is pro- 
tected by wooden covering which also 
serves as part of the compartment parti- 
tion. ‘There are ten compartments and 
the loaded cars are dumped according to 
the grade of the coal. The capacity of 
the coal bins is 4,000 tons, as stated, a 
supply sufficient for six weeks’ operation. 
Coal is conveyed to the boilers in small 
three-wheel cars of 500-kilogramme ca- 
pacity, filled and moved by hand, a meth- 
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od which while not the most recent is 
the cleanest. ‘The cost of labor is con- 
siderably increased by this plan, but as 
each car of coal is weighed and close re- 
sults are demanded of the stokers the re- 
sult is finally economical. 

The boilers are banked on each side of 
a wide aisle, above which is a lantern of 
glass, there thus being afforded abundance 
of light, room, and ventilation. The 
twenty boilers now in use are of the 
Babcock & Wilcox system, and are ar- 
ranged in groups of two. Space is left 
for twelve more. The boilers are of 3,228 
square feet of heating surface each, and 
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work at a pressure of 205.8 pounds. 
Each boiler has two horizontal drums 
four feet in diameter and twenty-three 
feet long, fourteen pairs of vertical rows 
of headers of eight tubes each, and a 
lower horizontal pair of header rows of 
twenty-two tubes, which are connected by 
means of short tubes to the vertical head- 
ers and by long riser tubes, four in front 
and four behind, at intervals directly 
with the cross-boxes and drums. ‘The 
horizontal header row is twenty-two 
inches below the lowest tubes of the ver- 





tical headers in front and seventeen inches 
below in the rear of the boiler. As the 


‘water is previously purified there is no 


mud drum, and two-inch drain pipes lead 
from the lower horizontal header row. 
A three-inch blow-off pipe rises from the 
top of the steam drums to the roof. A 
seventy-two tube superheater of 560 square 
feet is placed between the header tubes 
and the drum, which increases the tem- 
perature to 540 degrees Fahrenheit. The 
fireplace, which is of ninety-six square 
feet, has a grating of cast steel, arranged 
for a mixture of low-grade coal and small 
coke. The necessity of using this fuel 
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precluded the use of a mechanical stoker 
and the fuel is brought, as stated, to the 
furnace in cars by hand. Smoke con- 
sumption is effected by air ducts in the 
fire bridge and by steam jets from the 
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cast-iron tubes hydraulically pressed into 
crow-bars and constructed for a pressure 
of 220 pounds per square inch. Soot is 
cleaned off the tubes by an automatic elec- 
trie mechanical device. The temperature 
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front of the furnace over the firedoor. 
The boilers are provided with the 
“Dubian” patent artificial water circula- 
tion, by which the generation of steam is 
increased from the normal (fifteen kilo- 
grammes per square metre heating sur- 
face per hour) to twenty-one kilogrammes 
and upward. Also double safety valves, as 
well as automatic valves which operate 
when pips burst, ete. The boiler feed 
water is pumped by means of two Voith 
compound pumps, first through two filters 
of wood shavings, then through a drum of 
slacked lime, then two clarifiers, and 
finally through two more filters of wood 
shavings. ‘There are two such systems of 
purifiers, of 1,412 cubic feet capacity 
each. The purified water is then stored 
in tanks in the cellar or in the parterre. 
The parterre tanks contain heating coils 
and the water is pumped to the econo- 
mizers or directly into the boilers by four 
Worthington compound pumps of 1,765 
cubic feet per hour capacity. 

The economizers, of the “Green” sys- 
tem, of which there is one for each two 
boilers, are placed under the floor in the 
smoke flues behind the boilers. They 
may be closed off from the flue gases by 
butterflies and the passage of water 
through them is also under control, so 
that the feeding water may be passed di- 
rectly into the boilers from the tanks. 
Each economizer consists of 256 upright 


of the water is raised in the economizer to 
212 degrees Fahrenheit. 

At the end of each plant are placed two 
smokestacks, with ornamental brickwork, 
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Under the middle aisle of the boiler 
room are two tracks for cars for the re- 
moval of ashes. 

The boilers are not connected to a ring 
pipe system, but the steam is carried in 
extra small pipes by the most direct route 
to the engines where it is to be consumed. 
In this way the great advantage of the 
superheaterg is not thrown away throuch 
loss of temperature in transit, the loss of 
even one atmosphere of pressure not |e- 
ing considered of great importance, when 
the temperature can thereby be well 
maintained. There are two two-boiler 
groups for each generator unit, but the 
steam mains are so laid that a unit may 
be supplied from an adjoining pair of 
boiler groups as well as from its usual 
connection. 

The pipes are Mannesmann (steel) 
pipes 7.75 inches in diameter, with loose 
flanges and are constructed without ex- 
pansion joints, as large bends take up thie 
expansion. The pipes lead from the boil- 
ers to the partition wall, then to the floor 
and pass under it to the engine room. 
where they are for a portion of their 
length 17.5 inches in diameter (acting as 
steam collectors), to a water-catcher ani| 
then into the bottom of the engines. Al! 
steam pipes are insulated with “Therma- 
lit.” 

The*five engine units now in place were 
built by the Ersten Briinner Maschin- 
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213 feet high, 15.6 feet in diameter at 
the bottom and 11.8 feet in diameter at 
the top. The foundation is of tamped 
concrete one to seven. The lowest layer, 
one to five, 4.7 feet in thickness and 49.2 
feet square, and bears an I-iron grill. 


fabrik, being modeled on the Sulzer 
Brothers type. At ninety revolutions and 
172 pounds pressure a normal horse- 
power of 3,400 is developed, with the 
maximum at 4,200. Further installa- 
tions will be in larger units. The en- 
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gines are triple-expansion, four-cylinder, 
horizontal type. The cylinders are in 
pairs, the pair nearest the generator be- 
ing low pressure, sixty-eight inches in 
diameter, and both receiving steam from 
one intermediale cylinder, forty-six 
inches in diameter, opposite the high- 
pressure cylinder, the diameter of which 
is 31.5 inches. The united stroke is 
fifty-nine inches. The cylinders are 
bolted to the cross-head guides and bed- 
plate. Between low and high-pressure 
cylinders is a separating or distance frame, 
which is open at the top to allow access to 
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than four per cent greater even when 
the load is suddenly taken off. The tem- 
perature of the steam, when admitted, is 
almost 540 degrees Fahrenheit. The en- 
gine cranks are placed at 108 degrees. 
For starting, a small steam engine is 
placed on the floor in front of the engine. 
It engages a gear on the dynamo arma- 
ture, which acts as a flywheel, and it is 
automatically cut out when the large en- 
gine has reached a certain speed. For 
the purpose of parallel switching-in, a 
small motor controlled from the switch- 
board is provided in connection with the 
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placed between the engine cranks, its 
armature acting as flywheel. The stator 
frame is built up of four parts of cast 
iron 28.8 feet diameter and thirty-one 
inches wide. In it is built the magnet 
field, which bears 384 oval units for wind- 
ing arranged on a certain scheme. The 
rotor is 24.6 feet in diameter and weighs 
forty-three tons. It has sixty-four magnet 
poles, each with eighty-four windings of 
flat copper, bent on edge. The tension 
between two adjacent windings is only 
0.04 volt. At ninety revolutions per min- 
ute a pole-change of ninety-six per second 


: 


ee 
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ihe pistons, ‘and which bears a piston-rod 
vuide. The pistons are so arranged that 
expansion, which amounts, at the end of 
the high-pressure cylinder, to sixteen 
millimetres (0.66 inch) may take place. 
The greater portion of this expansion is 
caused to take place before starting the 
engine, the cylinders, with exception of 
the high pressure, being heated by admis- 
sion of steam into their jackets. The ex- 
pansion is so great that it can easily be 
noticed. Each cylinder is provided with 
four four-seated valves, controlled by a 
Sulzer regulator of such delicacy that the 
speed of the engine can not become more 


regulator, thus changing the speed of the 
engine at will. 

The engines are guaranteed, at 176 
pounds and 486 to 540 degrees Fahren- 
heit, to consume no more than ten pounds 
per indicated horse-power-hour. The 
weight of each engine without dynamo is 
245 tons and the cost was 250,000 K., or 
$50,000. 

The foundacion of each unit, 28,258 
cubic feet, is of tamped concrete. Be- 
neath the floor and under each crank of 
the engine is placed a combination con- 
densation water and air pump. 

The three-phase alternating dynamo is 


is reached and with rapidity of change 
the same current serves for both lighting 
and power. The voltage is 5,500 and the 
normal load 2,000 kilowatts, with 2,500 
easily reached. 

There are now in place in the centre 
of the engine room in front of the switch- 
board three 220-volt exciter generators, 
which are switched-in in parallel with a 
storage battery. These exciters are coupled 
direct, with 5,500-volt three-phase current 
motors. One exciter generator of sixty- 
five kilowatts suifices for two of the large 
generators. 

The switchboard of ornamental design 
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separates a small building from the main 
machine hall. This building contains ac- 
cumulators (exciter battery), switching 
and measuring room and employés’ offices. 
The switchboard is of marble slab and 
contains besides the full complement of 
apparatus, means of switching in the gen- 
erators in parallel. The apparatus is ar- 
ranged on a ring circuit bus-bars system 
and switches are placed so that any two 
generators may work independently and 
may feed any two outside circuits. 

For the necessary purposes of the plant 
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ty-six per second. The water softeners 
for this plant are of the Dervaux-Reisert 
system with pearl gravel filters. 

The switchboard is similar to that in 
the large plant with the exceptions of 
such details as are necessary in lighting 
work. 

A closed water-reservoir canal, six feet 
wide and with an available depth of 16.5 
feet, is built in horseshoe shape around 
the two power-houses. Above the 16.5 
feet depth is on one side a gallery with 
space enough for the passage of work- 
men. When contemplated additions to 
the plants are in the course of time com- 
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transformers are placed in the building 
behind the switch’ oard. The transformers 
are of the oil-cooling type, 150 kilowatts 
and reduce the current from 5,500 volts 
to 300 volts. ‘Two other small trans- 
formers reducing the voltage to 110 serve 
for lighting. In case of failure of the 
three-phase current, arrangement is made 
for lighting by direct current from the 
storage batteries. 
LIGHTING PLANT. 

Except as to length this supplementary 
plant, which was erected separately on ac- 
count of municipal reasons, is of the same 
dimension as the previously described 
plant; and of the same arrangement in 
all important particulars, as to boilers, 
piping, engines, dynamos, switching, etc. 
The engines, however, of which three are 
now in place, are provided with the Lenz 
regulator. Another engine unit is to be 
put in place later and of the sixteen boil- 
ers which are to be installed twelve are 
now in operation. The pole-change of the 
generator is the same in each plant, nine- 


pleted, this canal will entirely enclose the 
plots and will be 2,296 feet long and of a 
capacity of 222,390 cubic feet. 

Adjoining it on the outside are two 
smaller condensation water-discharge tun- 
nels, of sharp pitch, one for each plant, 
emptying directly into the Danube canal. 

The water for the reservoir canal is 
secured from the Danube canal. A large 
intake pipe at the bottom of this canal 
leads to a concrete pit, 37.7 feet deep and 
19.6 feet in diameter, from which the 
water is pumped into the reservoir. When 
the water in the Danube canal is high, 
an overflow pipe from the pit supplies the 
reservoir canal without pumping. The 
Danube canal rises at times 21.3 feet 
above its low level. In the pumping sta- 
tion are now in place three seventy-five- 
horse-power electric pumps of 360-litre 
capacity per second at sixty revolutions. 
These pumps are capable of supplying 
thirty per cent more water than the plants 
require. The water in the reservoir canal 
is used mostly for the condensers, while 
for the boiler-feeding water a smaller 
pumping station, with two pumps of 110 
litres per second, has been erected which 
takes water from three pits to concrete 
reservoirs from which it goes to the puri- 
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fiers. Water taken directly from the 
Danube is not suitable for boiler use and 
the three pits from which the boiler-feeq 
water is secured are fed by seepage 
from the Danube canal. The boiler-feed 
water-basin can also receive the condensa- 
tion water discharge. 


DISTRIBUTION. 

At a radius of one and one-half miles 
are erected five substations, from four to 
ten motor-dynamos each, for lighting and 
power, and a set of two coupled boosters. 
The 635-kilowatt three-phase motor of 
ninety-six pole-changes =: on the same 
shaft with a 550-kilowatt direct-current 
generator. The poles of the rotor are ey- 
cited from the 220-volt lighting circuit. 
The units are placed on each side of an 
aisle with the direct-current generai>r 
next the aisle and the alternating moivr 
nearest the wall of the building. Eac\) 
substation contains one storage battery 
system for lighting and a buffer battery 
for street car power. 

The largest station is Mariahilf wit): 
ten units; six for power, two for ligh'- 
ing and two for reserve, with total capac 
ity of 5,500 kilowatts or 8,000 horse 
power. A switchboard at the end of the 
building is for power and the one on the 
side of the building is for lighting, as 
shown in the illustration. The lightiny 
battery of this station has a capacity 0! 
3,024 ampere-hours at 500 volts, and can 
feed 8,000 incandescent lamps of sixteen 
candle-power for three hours. All the 
batteries are of the Tudor system ani 
each of from 274 to 276 cells, and have 
total capacity in all the substations 0! 
3,800 kilowatts, which is sufficient to tak: 
the place for from one to three hours o! 
one and one-half of the large units in th 
main power-houses. 

From three to six lead and iron ban. 
daged power cables lead to each substi- 
tion. ‘They are laid together with tele- 
phone cables in sand in trenches 1.7 fee! 
wide and 3.28 feet deep and are covere:| 
with tiling. From the substation lea 
ten to twenty street car feeding mains, 
the rails acting as a return. 

The lighting circuits are of 220 volts, 
direct current, and three-wire system. 
The intermediate wire has a much 
lighter insulation than the other cables 
of the system, which are lead and iron 
bandaged. The feeding cables to the 
lighting circuits are from 310 to 500- 
millimetre section. 

During the year 1901-1902 the bulk of 
work of cable laying was done, there be- 
ing laid for street car power 190 miles 0! 
cables, equal to 840 tons of copper at a 
cost of $800,000, and for lighting power 
555 miles of cables, equal to 830 tons of 
copper, at a cost of $1,100,000. The 
total cost of the entire installation was 
$6,800,000; $3,800,000 for power and 
$3,000,000 for lighting. 

The operation of the entire system 
shows results more satisfactory than were 
expected and far in excess of the guaran- 
tee, which is largely due to the liberal em- 
ployment of every improvement, in what- 
ever country, now known. 
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Electric Traction in 1903. 


ously as a year of progress, not 

merely the commonplace progress 
counted out in miles of track and in hun- 
dreds of car equipments, but that which 
gives vitality to the art and brings fresh 
pron ise for the future. For the past five 
years electric traction has been passing 
through a period of unwholesome pros- 
perity, of feverish development along cer- 
tai: narrow lines and of dreary standard- 
izaiion in methods and apparatus. An art 
dovs not grow by commonplace increase of 
investments nor by building bigger struc- 
tures on the same plans as before. It 
erows only when it grows along great 
hivnways of progress leading to some- 
thi ¢ more than a swelling of its taxable 


T": past year stands out conspicu- 


assots. 
‘rue enough, in the past year many 
rons have been completed, adding ma- 
teriully to the resources of the country in 
the way of communications and bringing 
to ‘he communities served by them the 
usval manifold and only half-appreciated 
advantages. So far as the art of electric 
tration is concerned, these have merely 
goue to enlarge the gross sales of electrical 
apparatus for the current year. But in 
the latter half of the year three events 
m:y be counted which have made more 
fo: the future of electrical traction than 
the work of any other six months in the 
past, decade, or than the work of the whole 
de ade together. 
ihe first of these was the triumphant 
conclusion of the Zossen experiments in 
|. :h-speed traction. These have already 
1 described in the columns of the ELEc- 
Tel1CAL REvIEW, so that no extended de- 
- ription is necessary, but their real bear- 
‘2 of the future of electrical traction can 
yet be only half appreciated. It must 
'- remembered that from the point of view 
' many engineers the earlier runs of 
vo years ago ended in disaster. The 
ighest speed then attained was a scant 
‘00 miles per hour, a figure less than had 
‘lready been reached by steam locomotives, 
ind the highest speed at which continued 
‘xperiments could be made was nothing 
uore than is reached daily by trains be- 
iween New York and Philadelphia. To 
engineers abroad this meant that the hope 
f reequipping the German state railways 
‘or high-speed electric traction was il- 
‘usory values after reconstruction of the 
roadbed. They were prepared to admit 


beforehand that motors could be built to 
zive the hoped for speed and that the 
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necessary power could be conveniently 
taken from the three-phase working con- 
ductors at that speed. But their doubts 
about the track were confirmed, and new 
doubts about braking and signals were 
raised. As a rule American engineers cared 
not at all whether the standard German 
track were sufficient or not, assuming that 
a suitable track could be easily construct- 
ed, but they doubted thé very things 
which the Germans assumed. By the 
painstaking misinterpretation of a lot of 
half-baked coasting experiments the be- 
lief had got about that the air resistance 
at the high speeds attempted would make 
the work practically impossible, and the 
suggestion of three-phase motors in elec- 
tric traction was like shaking a red rag at 
a bull. 

The Zossen experiments of the past sea- 
son demonstrated in the first place that 
the required speed could easily be made on 
a well laid rock-ballasted track, and the 
speed was in fact pushed to 130.4 miles 
per hour. Moreover, the running of the 
cars at the highest speeds was still smooth 
and steady. Adequate power was easily 
taken from the three-phase working con- 
ductors and the air resistance was shown 
to be of a magnitude by no means forbid- 
ding. A single car is obviously an un- 
favorable unit for high speeds, since it 
has to encounter nearly as much air re- 
sistance as a short train of considerably 
greater weight and carrying capacity. The 
actual requirements as to power at the 
higher speeds may not be fully announced 
for some time, since the results must be 
thoroughly worked up, but the popular ac- 
count of the record run by Dr. Reichel 
indicates that the gross power taken at 
130.4 miles per hour was about 1,600 
horse-power. 

Since at least a third of this must be 
charged to track resistance the fact be- 
comes evident that for short trains one 
would be within safe bounds by computing 
the train resistance from Sinclair’s well- 
known formula R = 2 + .?4 V for a 
range say between 75 and 125 miles per 
hour. In other words, one can now figure 
pretty confidently on the power required 
for a schedule speed of 100 miles per 
hour, with the certainty that the demand 
is not in excess of feasibility, and the 
additional knowledge that with a track 
built in accordance with our present best 
railway practice the running will be 
smooth and the operating conditions gen- 
erally practicable. 


Of course at such a speed one has to 
take pains in working out the details of 
track equipment and must remember that 
braking and signaling require more lee- 
way in point of space than at ordinary 
speeds, but these requirements appear at 
every stage of quickening the schedule. 
It is a long jump, however, from showing 
quite definitely the conditions required 
for operation at 100 miles per hour, to 
the construction and operation of a road 
for such fast service. As the writer has 
many times had occasion to point out, the 
real difficulty is not on the engineering 
side of the problem, but on the commercial 
one. There is unlikely to be any great 
increase of railway speeds until there is 
real competition, long continued and de- 
termined between trunk lines joining im- 
portant centres. A road schedule for 100 
miles per hour would meet savage opposi- 
tion at every stage of its development. 
But nevertheless, there are some oppor- 
tunities for such a road, and now that 
the Zossen experiments have cleared the 
engineering problem of the last shadow of 
doubt, there should be a reasonable chance 
of carrying it through to commercial 
success in spite of opposition. The sec- 
ond series of Zossen experiments has given 
a sound basis for the development of high- 
speed railroading, and its practical initia- 
tion is now merely a question of enter- 
prise and persistent effort. 

The second important step forward to 
be credited to 1903 is the single-phase mo- 
tor for electric traction. True enough Mr. 
Lamme announced such a machine more 
than a year ago, but the announcement 
was unfruitful and unconvincing. There 
is a great difference between a paper be- 
fore a learned society and the simultane- 
ous announcement from three different 
countries that a practical single-phase mo- 
tor has been developed in each of them. 
The motors devised by Mr. Lamme, by 
Eichberg and Winter, and by Dr. Finzi 
belong to a class not new in theory, but 
heretofore neglected on account of the 
difficulties surrounding commutation. 
Their properties, as indicated by all the 
published data, are very promising. They 
permit of easy and efficient regulation of 
speed over a wide range, they give ample 
torque for rapid acceleration of the load, 
and they have power-factors sufficiently 
high to obviate fear of difficulties on that 
score. At and near full load and speed 
the power-factors are higher by consider- 
able than those of the best induction mo- 
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tors, and only in starting from rest do 
the power-factors fall to a conspicuously 
low figure. 

All three forms of motor are said to be 
practically sparkless. Just how much this 
statement really means it is somewhat dif- 
ficult to tell as something has to be allowed 
for the natural enthusiasm of the in- 
ventors, but if I were to hazard a guess 
it would mean at least that the new mo- 
tors secure commutation good enough to 
compare with that of the early direct-cur- 
rent railway motors. 

This degree of immunity is enough to 
be encouraging, particularly since the 
Lamme and the Eichberg and Winter mo- 
tors are of large capacity, suitable for 
heavy interurban work. The introduction 
of these motors and others of the single- 
phase persuasion will very greatly modify 
future electric railway practice. On this 
side of the Atlantic the polyphase induc- 
tion motor has been let severely alone on 
account of complication of the overhead 
construction, and what is more serious the 
impossibility of running economically 
while preserving a margin of speed for use 
in exigencies. We Americans are great 
believers in engineering panaceas—if a 
device is suited only to certain classes of 
work, we look askance at it. Thus it 
has happened that the rotary converter 
system, which has been vigorously touted 
as a cure-all, is in high favor, while any 
and all alternating motor systems have 
been held in contempt. The result has 
heen very heavy expense in distributing 
systems, which might as well have been 
avoided had American engineers settled 
down to serious work on alternating trac- 
tion motors five years ago. 

If the new single-phase motors bear 
out their promise the distribution of en- 
ergy for long traction systems will be very 
much simplified. The key to the situation 
lies in the use of high voltage on the work- 
ing conductors when their situation makes 


HE improvements in telephony dur- 
ing the past year, which appeal to 
the interests of the greatest num- 

her of persons, have been those of celerity 
and accuracy of service. 

The concentrated effort of administra- 
tion of companies and the work of in- 
ventors have been applied to improve- 
ments in the service. 

Systematic instruction of present opera- 
tors upon standard methods of procedure, 
and in the larger cities the classes for 
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it feasible. It is not enough that the 
power should be transmitted at high volt- 
age if the working line is at low pressure. 
Not only does the high-voltage trolley wire 
greatly lessen the cost of distribution of 
energy, but it also greatly simplifies the 
delivery of large power to a moving car, 
which is fundamentally necessary in heavy 
work at high speed. I have a good deal 
of sympathy with Mr. Westinghouse’s re- 
cent pronunciamento against the third 
rail. Useful as it is as a makeshift, no 
system which requires transmission at low 
pressure can be seriously considered as a 
general solution of the traction problem. 
If the single-phase motors can be de- 
veloped successfully in the larger sizes, 
say from 200 to 300 horse-power, they 
will quite revolutionize heavy interurban 
work. As to their use in tramway service 
proper as suggested by Mr. Lamme in a 
recent paper, one can not feel quite so 
certain. As a practical working machine 
the present direct-current tramway motor 
is marvelously good. High-voltage trolley 
wires will not do in urban traction, and 
the reported gain of the alternating mo- 
tors in efficiency of regulation will be 
offset by the loss in rail conductivity where 
heavy currents have to be employed. 

Lessened danger from electrolysis is a 
strong point in favor of the alternating 
motors, but this danger is frequently 
overrated and can be in large measure 
averted by steps Jess radical than the 
adoption of an alternating-current system. 
Perhaps the adaptation of the  series- 
wound alternating motors for running 
with direct current after entering the 
urban district may prove to be a happy 
compromise measure. At all events, even 
the degree of success already indicated in 
the development of the alternating-current 
motor gives great promise of future use- 
fulness, certainly within a limited range 
of applications, perhaps over a very wide 
range. 


The Telephone in 1903. 





By C. J. H. Woodbury. 


new recruits to the operating room have 
heen sufficiently extended to produce defi- 
nite results in better attendance upon sub- 
scribers, while the latter, with the in- 
creasing use of the instrument, are con- 
forming to methods which facilitate the 
work of the operators in furnishing de- 
sired connections. 

The increasing number of central en- 
ergy switchboards installed during the year 
have saved the subscriber’s time in calling 
the central office, and to a far greater ex- 
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The third marked event of the past 
year was the initiation of the great sub- 
urban traction plans of the New York 
Central, involving not only the tunnels 
but the far larger work beyond them, 
It is notable as the first sweeping 
change to electrical traction on the part 
of a great and conservative railway 
system. In no place was the change 
more needed and in few places was it 
confronted by more considerable diffi- 
culties. It is a great victory for electric 
traction to win out under the conditions 
imposed and the example thus set is sure 
to be followed elsewhere. It marks the 
first wide break in the ranks of the old 
line railroading. For a decade electrical 
engineers have been confidently looking 
forward to a day when electric loco- 
motives would find a regular place in 
railway service, but progress has been 
slow. From now on it will be faster, and 
while I am far from predicting that the 
steam locomotive will be entirely super- 
seded, it will certainly be displaced in 
very many instances. There is no logical 
reason why any one form of motive 
power should prove best for every pur- 
pose. It is altogether likely that ordinary 
locomotives can hold their own in a wide 
sphere of usefulness, but it is none the 
less a good sign that the electric locomotive 
is given its place at last. It is curious 
that this change should have come just 
as alternating-current motors have begun 
to come into prominence, and it would be 
more curious still if the New York Cen- 
tral plant should prove to be the last stand 
of direct-current motors for heavy railway 
service. One would be rash who should 
make a prediction on this point, but 
stranger things have happened. At all 
events it is safe to predict that the New 
York Central’s plant will prove so signal 
a success as to encourage further develop- 
ment along whatever line may seem best 
a few years hence. 


tent, by the more rapid manner of re- 
leasing finished connections, have ini- 
proved the service when a_ subscriber 
wishes to make several calls in succession. 

Although the annual reports of the nu- 
merous telephone companies will not he 
submitted so as to furnish the exact statis- 
tics until well into the new year, yet it 
is well known that the increase in the 
total number of instruments has exceeded 
that of former years, and this phenomenal 
growth has outstripped the most sanguine 
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estimates, and again postpones the antici- 
pated saturation point of patronage, whose 
imminency conservative persons have an- 
ticipated from year to year. 

The increase in the number of instru- 
ments has far outstripped the number of 
subscribers, on account of the many busi- 
ness houses which have extended from 
one or two telephones, into furnishing 
heads of departments and others in au- 
thority with instruments leading to a 
private branch exchange, where a skilled 
operator can attend to details of obtain- 
ing connections. 

‘The construction of many lines con- 
necting separate towns has increased 
greatly during the year, and extended the 
facilities of communicating over long dis- 
tances, and this supply of service is stimu- 
lating the demand, and the amount of 
suc) communication is increasing, and ap- 
pears to furnish in many cases instantane- 
ous substitutes for a business trip. 

The growing number of telephone 
booths indicates the enterprise of the 
telephone companies in providing for the 
necds of the public, as well as the extent 
of the general patronage given to these 
isolated instruments in a widespread use 
by those who do not have telephones. 

Booths are placed on long route trolley 
cars and on express trains, particularly in 
the West, and at stations where stops are 
longer than for the transfer of passengers, 
lines are connected with the telephone 
sysiem. 

Vessels are equipped with telephones 
Whose lines are connected as soon as the 
craft are moored to their piers, and as 
the boat is secured to the land, so the in- 
terests which it bears are attached in like 
manner to the greater world through the 
instrumentality of the telephone. 

It is believed that the development of 
cheaper classes of service for those who 
lave cause for the infrequent use of the 
telephone has increased the number of 
residential subscribers, in which class it 
as changed from a luxury to a necessity, 
particularly with the commercial uses of 
1 household, until its generality, in com- 
parison with the conditions of a few years 
igo, is comparable with the remark of a 
vreat Oriental scholar at Oxford, that “in 
‘he course of a few years, every one would 
know a little Arabic.” 

How long will it be before every es- 
tablishment has at least one telephone? 

The farmer is finding that the tele- 
phone is breaking the disadvantages of 
isolation; it quotes him market prices at 
once without the interruption of his labors 
for a journey to town, and by the same 
token he can make sales of crops; the 
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promulgation of weather reports over the 
telephone gives him information when to 
sow and when to reap, or to withhold 
from such work so dependent upon sun 
and shower; it furnishes him an element 
of protection in securing help in case of 
fire or a defence against marauding inter- 
lopers which are such a serious menace 
to isolated homes; and above all, its means 
of social communication are highly prized 
among neighbors at a distance. 

The application of the telephone in the 
operation of both steam and electric rail- 
way lines has developed into what is al- 
most a new system of order and report, by 
which the individuals concerned in the 
giving and the execution of orders come 
into direct touch with each other in con- 
ference, without the interposition of 
others, and by these direct methods results 
are attained which contribute to safety 
and efficiency of operation. 

Other signaling systems, particularly 
automatic fire-alarms and watchmen’s 
traverse, use the line plant without caus- 
ing interference, and can if need be use 
the instruments of the telephone system, 
while in cities it is a valuable adjunct to 
the recording of the patrol of police and 
firemen, as well as to summon their help 
in emergency. 

As in the case of railway traffic,-the cost 
of furnishing customers with the facili- 
ties for their communication is a problem 
whos? details require close analysis, and 
the accumulated experience on this sub- 
ject is applied to the benefit of customers 
throughout the long range, from the large 
establishment whose conduct of affairs re- 
quires an incessant use of telephones dur- 
ing the busy hours, and thence down 
through numerous subdivisions of service, 
with corresponding diminutions of rates, 
to farmers’ lines where twenty instru- 
ments on a circuit give a service which 
fills the need, and is well worth the moder- 
ate cost. 

This increase in the telephone service, 
both in numbers and in purpose, is mak- 
ing it more of a necessity whose value 
is recognized. 

This work is requiring extensive in- 
vestment of capital to make these exten- 
sions and to build the plant in such a 
permanent manner as to give assurance 
of the continuity of this valuable service, 
and it is of the most favorable significance 
that this aspect of the system is being so 
thoroughly accepted by the patrons, who 
appreciate that its affairs must be con- 
ducted on a basis which will assure good 
and permanent service, and that it is 
essential that the service must be paid for 
at a price which will continue its quality 
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and maintain the plant, giving a reason- 
able profit which will not only conserve 
present enterprises, but also attract addi- 
tional capital as it may be needed for 
future growth of the business. 

In recent times there have been many 
instances where the early history of pub- 
lic electric lighting enterprises has been 
repeated by telephone companies that gave 
service at rates which ignored the con- 
stant drain for maintenance and deprecia- 
tion. 

Some who have entered the telephone 
business in the spirit of commendable en- 
terpise have learned too late that the ele- 
ments of depreciation and the provision 
for future growth are of such moment 
that the estimated rates were too low, and 
that self-preservation required an increase, 
even though it was necessary to invoke 
legal aid to remove the restrictions on 
rates which were embodied in franchise 
and charter in perfect good faith that 
such provisions were to be kept to the 
letter. 

The experience in other lines of in- 
dustry during the last few months have 
furnished notable instances where every 
dollar wrongfully charged to investment, 
when it should have been charged to 
operating, directly impairs the capital and 
creates a deficiency which must be reim- 
bursed by additional capital or take the 
same consequences as follow losses from 
any other cause which impairs capital. 

As the telephone ranks as the most 
widespread application of electricity in 
its direct relation to the individual, so 
the business conduct of its affairs must 
be administered upon the basis of revenue 
sufficient to maintain the plant and to earn 
a legitimate income on the investment. 

Like all electrical enterprises, the 
forthcoming increase in the number of 
telephones will require a corresponding 
augmentation in the amount of capital 
which must, as in the case of railways, be 
obtained from investment outside of the 
revenues, as the results show that the 
standard upon which telephone rates 
are based does not provide for a sufficient 
surplus to furnish amounts adequate 
for such enormous increases in plant. 
There is every reason to believe that 
the income resulting from the perma- 
nency of the patronage, and the present 
knowledge of the expenditures required 
for operation and maintenance will com- 
bine to render such investments desir- 
able and on a far more secure basis than 
in years agone, when an uncertain present 


and a conjectural future made the propo- 
sition far more indefinite than the pres- 
ent’ sound basis of telephone investments. 
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Present Conditions in Telegraphy. 


HE year 1903 has not been marked 
7 by any startling innovations in the 
field of the electric telegraph (ex- 
cluding wireless telegraphy). Efforts of 
telegraph managers have been chiefly 
directed to the increase in the efficiency 
of the Morse system which is the one uni- 
versally employed for land wires; also to 
the strengthening of the structures which 
support them, so as to reduce to a mini- 
mum the ravages of storms and decay. 

The Morse method in this country is 
employed upon circuits which are either 
single, duplex or quadruplex, with auto- 
matic repeaters inserted if the wires are 
over 500 miles long. Chemical batteries 
have been almost entirely replaced by 
currents from dynamos, except for minor 
local purposes. 

The extensive use of superior hard 
drawn copper wires, whose resistance is 
over six times less than iron of the same 
gauge, the improvement in insulation and 
in the construction of the apparatus, the 
betterment of poles and fixtures, and the 
large increase in the use, by the receiving 
operators, of typewriting machines, since 
their first introduction twenty years age, 
have all contributed to an improvement in 
the service and a higher traffic capacity 
of the wires. 

The increase in the number of wires 
in large terminal offices and through in- 
termediate stations and the menace of 
fire due to possible crosses outside with 
electric light and trolley wires, have ne- 
cessitated distinct changes in the old sys- 
tem of switches, lightning protection and 
wiring. 

The following records of speed in Morse 
transmission, which a few years ago would 
have been phenomenal, are now almost a 
daily achievement. 

Between New York and Chicago, on one 
side of a quadruplex nearly 1,000 miles, 
1,001 telegrams were transmitted between 
9 a. M. and 5.30 Pp. mM. Of these 552 
passed from New York to Chicago in 
eight hours and five minutes. 

From Chicago to San Francisco, 2,700 
miles, one operator sent 526 ordinary tele- 
grams between 8 a. M. and 5 Pp. M., being 
sixty per hour. 

A quadruplex between New York and 
Boston carries 2,000 telegrams from 8 
A. M. to 5.30 P. M. daily. 

In the United States the Morse system, 
by which the sending operator translates 
the customers’ message directly into Morse 
signals and transfers them over the- wire 
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directly to the ear of the receiving oper- 
ator. enabling him to record the message 
by pen or typewriter, has, so far, been 
expanded only to a quadruplex or trans- 
mission of four messages simultaneously 
over one wire. 

The Delaney multiplex system, trans- 
mitting simultaneously a maximum of six 
messages on one wire, has been in use in 
England for several years. 

In 1880 the Wheatstone automatic sys- 
tem was introduced into the United States, 
but the number of sets that were put 
in operation have decreased notwithstand- 
ing the enormous increase of traffic which 
has been handled by an increase of the 
Morse system. 

An ingenious modification of the Wheat- 
stone was recently made by C. L. Buck- 
ingham, who replaced the Wheatstone tape 
marked with the received signals in ink 
by a printer which automatically recorded 
the messages in Roman characters in page 
form. It has had but a limited use. 

The Wheatstone works duplexed, and a 
circuit between New York and Chicago 
is capable of carrying 5,560 ordinary tele- 
grams between 9 A. M. and 5.30 P. M. 

The Edison phonoplex and the Crehore 
duplex-diplex are also in use to a very 
limited extent. These systems both super- 
pose a phantom circuit upon a single 
Morse wire without interference with the 
Morse operation, making two simultane- 
ous communications possible either in the 
same or in opposite directions. 

In France and Europe the Baudot and 
the Hughes tape printing systems are 
largely used. 

Both here and abroad close attention 
has been given to increasing the carrying 
capacity of wires by the use of automatic 
or other methods. 

Among the most notable inventions that 
have been proposed are Rowland’s page 
printing octoplex, Pollak and Virag’s 
rapid automatic plan, and Murray’s auto- 
matic system. 

Briefly, Rowland uses one wire duplexed 


with four keyboard transmitters and four 
automatic page printers at each end, 
giving eight simultaneous transmissions. 
An operator striking the lettered keys 
causes the letters to appear directly in 
page form at the distant end. 

Pollak and Virag transmit auto- 
matically from a peculiar perforated strip 
which so regulates the currents with re- 
spect to direction, intensity and duration 
that they actuate a most ingenious ar- 
rangement of a telephonic diaphragm and 
mirror from which a beam of light is 


caused to be recorded as ordinary hand- 
writing upon a revolving surface of sen- 
sitized paper, and it is claimed there have 
been transmitted over an overhead wire in 
Hungary 230 miles at 1,000 words per 
minute. (For description see the Hiec- 
trician, London, October 19, 1900). 

Donald Murray uses one wire duplexed 
with an automatic transmitter and an 
automatic perforator at each end. Key- 
board perforator with alphabetical keys is 
employed to manually punch the trans- 
mitter tape with holes representing the 
letters of words. These tapes are passed 
into the transmitter and cause the electric 
signals to operate the distant perforator, 
reproducing a perforated tape which is 
used in a specially designed typewriter, 
run by a motor, to actuate the type bars 
and print the messages in page form. 

A keyboard transmitter, which is de- 
signed to take the place of the Morse 
key, has been developed by C. E. Yetman, 
of New York, so that sending operators 
may transmit letters and figures by touch- 
ing their respective keys as in typewriting, 
instead of using the fingers of one hand 
to manipulate a single key to transmit 
every element of which a letter is com- 
posed, the letter P requiring five motions 
by the Morse key but only one upon the 
keyboard. 

The automatic relay of S. G. Brown 
for translation from one long cable to an- 
other, or from one cable to a land wire 
is considered a very notable invention. 

It is only when we survey the develop- 
ment of telegraphy from its inception be- 
tween Euston square and Camden Town 
station in London in 1837, and between 
Washington and Baltimore in 1844, that 
we become bewildered by its present grand 
proportions, and all this has taken place 
within the lifetime of many who were 
active in the service in those years. One 
of these veterans is Mr. O. S. Wood, at 
present a resident of New York, with 
faculties undimmed by age. 

An estimate of telegraph wire now 
erected in North and South America may 
be safely placed at 1,800,000 miles, ani 
in Europe and Asia at 2,500,000, sufli- 
cient to encircle the earth 172 times. 

In 1879 there were 50,450 miles o' 
cables laid and working in the seas, and in 
1903 these had increased to 222,200 nau- 
tical miles, the latest being the Mackay 
cable between San Francisco and- Philip- 
pine Islands, a total length of 8,198 nau- 
tical miles, with landings at the islands 
of Hawaii, Midway and Guam. The cable 
lies the entire distance in very deep water, 
at one place being nearly six miles below 
the surface of the sea. 

There are forty-seven ships of a total 
of 92,094 tons employed exclusively in 
cable repairs in different parts of the 
world, and it is stated on good authority 
that a piece of a cable that had been sub- 
merged in the ocean for thirty years ha 
been taken up and was found to be in a 
perfect state of preservation. 
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Tie Caleium Carbide Position in Germany 


in continuation of the notes under the 
heading Caletum Carbide in Europe, pub- 
lished in the ExrctrricaL Review of 
December 14, 1903, the following infor- 
mation will be of interest. The new car- 
bide works at Zwickau, in Bavaria, is be- 
inv promoted and financed by local capi- 
tu sts. The waterfalls of the Wolfsteiner 
Ohe are being developed for the supply 
o{ power, and three 800-horse-power tur- 
hi.es are to be installed. The furnaces 
for carbide production are to be of the 
coutinuous type. This is noteworthy, for 
it is now generally recognized that inter- 
miitent furnaces: yield the more eco- 
nu uical results. As regards the importa- 
tiva of carbide into Germany, the figures 
fo. 1902 reach a total of 11,287 tons, 
wile only 126 tons were exported. For 
the first quarter of 1903, the imports 
reiched the high figure of 6,417 tons, this 
beng due to the stoppage of nearly all the 
linne-producing factories. The proposed 
now import duty of $11.60 per ton is in- 
tended to combat this, from the German 
manufacturers point of view, unsatisfac- 
tory state of affairs. The imports of car- 
bide into Germany in 1902 were made up 
as follows: Norway, 2,150 tons; Austria, 
2.170 tons; Switzerland, 5,120 tons; 
Sweden, 660 tons; North America, 913 
tons. 

As regards new applications of calcium 
carbide, Kugelgen’s proposal to use it as 
a reducing agent in metallurgical opera- 
tions is unlikely to lead to industrial de- 
clopments. 

Neumann has been examining this ap- 
plication from the economic side, and has 
‘ound that the cost would prove excessive. 
hus, to prepare 100 kilogrammes of zinc 
1 this way would cost forty-eight marks, 
and 100 kilogrammes of brass, 110 marks ; 
while in each case the present market 
price of the metals is below this figure. 

A new method of preparing carbide for 
acetylene generation, may, however, prove 
of some value. The carbide is powdered 
and is placed on the market in sealed 
packets. When the gas is required, the 
powder is mixed with Glauber’s salt, or 
other similar salt, holding much water. 
This water of crystallization is slowly 
transferred to the powdered carbide, and 
a slow but steady stream of acetylene gas 
is produced from the containing-vessel. 
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Owing to the low temperature at which 
the gas is evolved, the percentage of im- 
purities is said to be much reduced in the 
gas generated in this way. 

Siloxicon and Electric Furnace Reactions. 

The rather curious compound named 
Siloxicon, which has been produced by 
Acheson in the electric furnace, by heat- 
ing together ground coke and sand, with 
or without sawdust, to a temperature of 
between 4,500 degrees and 5,000 degrees 
Fahrenheit, is stated to have the chemical 
formula, SiCO. It is formed in 
cordance with the following equation: 

2810, + 5C = Si,C,0 + 3CO 

Its density is 2.75, and it was originally 
supposed to be infusible and unoxidizable 
at very high temperatures. But Acheson 
in a letter to this journal, dated June 18, 
1903, states that at 2,600 degrees Fahren- 
heit in an atmosphere of oxygen siloxicon 
shows signs of decomposition ; SiO, and 
CO, being produced. In the absence of 
free oxygen, the temperature can be raised 
to 5,000 degrees Fahrenheit before decom- 
position occurs; and in this case carporun- 
dum (SiC) is produced, while CO and 
Si are driven off as gases. Should the 
temperature of the furnace be raised still 
higher, the carborundum itself is decom- 
posed, the carbon separating as graphite, 
and the silicon being driven off as a gas. 

This feature of electric furnace work is 
of interest for it shows that the same 
action which produces combination at the 
lower temperatures can produce decom- 
position again at the higher temperatures ; 
and there are doubtless many electric fur- 
nace reactions which have been missed or 
overlooked, owing to the neglect of the 
experimenters to stop the heating process 
at the right point. Whether the failure 
up to the present time to produce precious 
stones and gems, of any size in the elec- 
tric furnace, is due to this difficulty of 
temperature regulation, remains to be dis- 
covered ; but the fact that such decompo- 
sitions of compounds once formed can oc- 
cur in the electric furnace is not sufficient- 
ly recognized by all workers in this branch 
of research. 

The application of some method of 
withdrawing samples of the materials 
heated, from the furnace, at each stage 
of their heating would appear to be re- 
quired to check the progress of the changes 
occurring within the furnace. 


ac- 


Electric Iron and Steel Processes, 


The electric furnace methods for iron 
and steel production continue to attract 
considerable attention, and the technical 
press is kept well supplied with articles 
and notes on this subject. France is the 
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country in which the largest amount of 
experimental work is being carried out 
in connection with this application of elec- 
tricity, this activity being chiefly due to 
the large number of water powers in 
south-eastern France, which have been left 
without utilization, owing to the slump 
in the carbide industry in 1899 and 1900. 
Garnier has recently contributed an 
article to Le Mois Scientifique which gives 
a useful review of the different processes 
with which trials have been made, and 
closes this article with a cooler and less 
exaggerated estimate of the future of these 
processes than that held by many of his 
compatriots. Garnier considers that the 
electrical processes are quite unlikely to 
displace the blast furnace; but in his 
opinion they will probably take the place 
of the openhearth process, for the manu- 
facture of the finer qualities of steel. The 
chergy consumption in this case will vary 
from 600 to 1,400 kilowatts per ton of 
steel, according as the electric-refining 
furnace is fed with cold or molten pig- 
iron and scrap. Garnier’s view for the 
future is that every blast furnace will 
have as adjuncts a Bessemer converter and 
an electric furnace, and the molten pig 
will be run into the first for conversion 
into ordinary low class steel, and into 
the second for conversion into high class 
steel or into special brands and alloys of 
the latter. This forecast of the future of 
the electric iron and steel processes agrees 


_ fairly well with that of the present writer, 


as given in the notes and articles which 
have previously appeared in these col- 
umns; and it is interesting to note, that 
even in France more reasonable views as 
to the future of these processes are now 
finding acceptance. 

Since electric power will certainly be 
produced, in time, from the waste gases of 
all large blast-furnace plants, the iron and 
steel works of the future will still be self- 
contained, and the transfer of the steel- 
producing industry to water power centres 
will not be requisite as long as the coal- 
fields of Europe and America remain un- 
exhausted. The electric power generated 
from the blast-furnace gases by means of 
large gas engines will be utilized in the 
electric-refining plant; and the fact that 
there is a useful application of this power 
awaiting them in their own line of busi- 
ness may, perhaps, induce iron masters 
to show a more lively interest in this meth- 
od of utilizing their waste gases. The pro- 
posal to produce high class steel and tool 
steel from pig-iron and scrap, with little 
or no additional cost for fuel, is one which 
ought to appeal to their business instincts ; 
and in twenty years time, no doubt, the 
gas-engine plant and electric-refining fur- 
nace will be a customary adjunct of all 
up-to-date iron and steel plants in both 
continents. 

To return from these visions of the 
future to present-day facts, it is reported 
that Heroult is producing six tons of tool 
steel per day by his process at Le Praz, 
and the same process is also being worked 
in Sweden, where 300 tons of tool steel 
have been produced. The Kiellin process 
is to receive trial in Spain. 
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The Electrical Equipment of a Food Conservatory. 


IFTY thousand visitors in one year 
would be a good attendance at many 
popular entertainments. When 

that number of people are registered as 
inspecting a manufacturing plant, it 
would indicate a wide interest in process 
and products, and a satisfactory return 
in information and entertainment for the 
time and trouble taken. 
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bricks and so much mortar” may not, as 
a rule, be of interest, but the construction 
figures in this case are an indication at 
least of what the building of a modern 
factory entails. The amounts of some 
of the materials consumed are: 3,000 tons 
of steel, 4,000,000 bricks, 30,000 lights of 
glass, 10 tons of putty, 35 tons paint, 200 
tons marble, 844 windows, 1,000,000 feet 


biscuit and triscuit, made from whole 
wheat, to which “nothing is added and 
nothing is taken away.” 

In describing the process of manufac- 
turing this product it will be best to start 
with raw material. The wheat is the best 
that can be bought. Its entrance to the 
factory is to the cleaning room. Here 
sieves separate the large waste, the dust 
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View oF 150-K1LowaTT CONVERTER IN EAST TRANSFORMER ROOM, TOGETHER WITH ITS SWITCHBOARD, TRANSFORMER AND POTENTIAL REGULATOR. 


The conservatory of the Natural Food 
Company, of Niagara Falls, N. Y., has 
been called “the finest industrial building 
in the world.” Surrounded by a seven- 
acre park, in itself a model of landscape 
gardening, with a frontage of 900 feet 
on the upper Niagara rapids, the build- 
ings include factory proper, the general 
offices of the company, an auditorium with 
a seating capacity of over 1,000, dining- 
rooms for employés, baths and lavatories, 
and the various accessories of a twentieth 
century industrial institution. “So many 


of flooring, 300 miles of electric wire, 
$100,000 in marble and mosaic toilet and 
bathrooms for employés; total cost of 
building equipment, $2,000,000. 

The main building is 463 feet long, 66 
feet wide, with four connecting portions. 
The united structure covers an area of 55,- 
653 square feet, or a total of 4,500,000 
cubic feet, with a floor space of about 
five and one-half acres, and is finished in 
white enamel and hard wood. This is 
devoted to the manufacturing of the com- 
pany’s products, shredded whole wheat 


is taken out by forcing air through the 
wheat, and ingenious appliances, includ- 
ing a magnetic separator for removing all 
particles of metal, take out all refuse of 
every kind. The wheat then passes through 
an automatic scale and a washer which 
removes all the chaff and light weight 
grain, while thoroughly cleaning the re- 
mainder. It is then ready for the cooking 
process. The first step consists of steam- 
ing for half an hour in huge steam boil- 
ers within which large tumblers constantly 
revolve, ensuring even cooking of all their 
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contents. After steaming it is carried by 
an electric crane to the curing room, where 
it is aerated in washed and screened air 
for fourteen hours. 

Washing and screening air may seem 
a refinement of cleanliness, but that is 
just what is done. Double windows 
throughout exclude all air that is not 
drawn into the building by suction fana, 
passed over refrigerated water and 
through pipes, cooled in summer and 
heated in winter to the proper tempera- 





ONE OF THE LARGE ELECTRICAL OVENS WITH THE TRANSFORMERS SUPPLYING IT ABOVE. 
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is deposited in long continuous filaments, 
or threads, on an endless chain conveyor. 
At the end of this row the layer is cut 
and shaped into biscuits, and by means 
of a suction pan the biscuits are lifted 
from the cutter and transferred to baking 
pans. There are two bakings, one over a 
quick hot fire and the other in ovens of 
a lower temperature, which complete the 
cooking process. Then for the first and 
last time, the product is touched by hand, 
girls placing it in the cartons which, when 
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from one to forty horse-power. While this 
food conservatory was being built, these 
motors, while being temporarily stored 
pending installation, passed through a fire 
which destroyed the warehouse. No re- 
pairs to the motors, however, other than 
the rebabbitting of a few melted bearings, 
were necessary before they were placed in 
service. And after being in operation for 
over eighteen months, they are appar- 
ently none the worse for their unusual 
experience. 


———— | 
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ON THE PLATFORM BETWEEN THE TRANSFORMERS CAN 


Br SEEN A REGULATOR FOR VARYING THE VOLTAGE ON THE SECONDARIES, WHICH Is THE METHOD OF REGULATING THE HEAT IN THE OVEN. 
THE REGULATORS ALLOW A VARIATION FROM 80 To 127 VoLTs. 


ture, and then driven where it is needed 
by large fans. 

After the curing room, the wheat is 
conveyed into hoppers above the shred- 
ding machines, into which it is fed through 
chutes. ‘These machines, which are driven 
by forty-horse-power Westinghouse induc- 
tion motors, contain thirty-six pairs of 
steel rolls, one smooth and one grooved, 
placed close together and revolving toward 
each other. Between these rolls the wheat 
is forced, and from each pair of rolls it 


full, travel on conveyors to an upper room 
where they are automatically closed and 
sealed, and the biscuit is ready for ship- 
ment. 

The cleanliness, which is one of the 
most noticeable features of the plant, is 
due in a large measure to the part which 
electricity and electrical machinery play 
in the above process. All of the ma- 
chinery in the factory is operated by West- 
inghouse type “C” induction motors, of 
which there are eighty-five, varying in size 


The current for operating the machin- 
ery and elevators, supplying 2,500 sixteen- 
candle-power Sawyer-Man lamps and 
heating the electric ovens, is taken from 
the power-house of the Niagara Falls 
Power Company, about half a mile away. 
For half this distance the power is car- 
ried on a pole line to the lightning ar- 
rester house, from which it is transmitted 
through lead-covered cables laid in con- 
duits. 

There are two transformer rooms, each 
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supplying one-half of the plant. In the 
east transformer room are located two 
seventy-five-kilowatt transformers for 
lighting, two 150 kilowatts for operating 
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twenty-two transformers ranging in size 
from seventy-five kilowatts to 150 kilo- 
watts. All transformers are of the West- 
inghouse oil-cooled type. 


























A Two-Horsk-PoweR Motor SUSPENDED FROM THE CEILING AND DRIVING AN ExHausT Fan IN 
CONNECTION WITH THE ELECTRICAL OVEN ON THE FLooR ABOVE, NATURAL Foop CoMPANY’s 


Piant, NraGaRa Fats, N. Y. 


motors, and two 100 kilowatts for operat- 
ing a rotary converter. These transform- 
ers reduce the potential from 2,200 volts 
to 440 volts for the motors, 110 for light. 
and 183 for the rotary. The switchboard, 
twenty feet long by seven feet high, of 
blue Vermont marble, is composed of nine 
Two panels contain 2,200-volt 
knife switches for cutting out the trans- 


panels. 


formers, an ammeter for each transformer, 
and a voltmeter which may, by a suitable 
switch, be made to read on either phase 
or used as a ground detector. Three panels 
contain 440-volt switches, and the re- 
maining four 110-volt switches. 

The supplied is two-phase, 
twenty-five-cycle, alternating, and enters 
the east transformer room at a potential 
of 2,200 volts. It passes first to a panel 
containing the main switches and which 
with Westinghouse single- 
phase wattmeters and type “C” automatic 
circuit-breakers. 

From this panel the current is taken 
to a distribution panel, having twelve 
sets of expulsion cutouts, and from it dis- 
tributed to the different points where the 
transformers are located. 

The present transformer installation 
has a capacity of 2,220 kilowatts, which 
is shortly to be increased to 2,780 kilo- 
watts. This will be divided between 


current 


is equipped 
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current motors driving ventilating fans. 
The rotary is of the ‘Westinghouse type 
and was installed complete with switch 
boards and transformers. A Lincoln syn- 
chronizer is used in connection with this 
machine. 

The west transformer room is similar 
to the east, excepting that in place of the 
rotary converter there is a twelve-kilowait 
motor-generator set used for meteing 
storage batteries and operating a sys em 
of electrical counters. 

On the third floor of the factory are 
situated four electric baking ovens. Hach 
is supplied by two 140-kilowatt trans- 
formers located on a platform immediate !y 
above. ‘The transformers are equippe 
with potential regulators, allowing a varia- 
tion of from 80 to 120 volts on the se.- 
ondary. From the east transformer room 
the power is carried to the baking trans- 
formers by two independent sets of cables, 
each set supplying two ovens. The cables 
are 300,000 centimetre copper, with 
seven-thirty-second inch paper insulation. 

The fifth oven is now being built and 
room has been reserved to accommodate 
seven more. This will bring the pesity y 
of the electric plant to about 4,400 kilo 
watts. 





2{:- —— 


Breakdowns of Electrical Systems 
in England. 

On Thursday, November 26, the entire 

generating station at Lincoln, England, 








A Forty-Horse-PowerR Inpuction Motor Drivine ONE OF THE SHREDDING MACHINES. 
Motor Is CoNNECTED TO THE SHAFTING OF THE MACHINE BY A REYNOLD’S 











Knees 


THE 
SILENT CHAIN. 


THERE ARE THrRTy-six SETS OF ROLLS IN THE MACHINE AND THE WHEAT Is DELIVERED 10 
THEM THROUGH THE STOCKINGS LEADING INTO THE Hoprers As SHOwN, NaturAL Foop Com- 


PANY’S Puant, Nracara Fats, N. Y. 


The 150-kilowatt rotary converter situ- 
ated in this transformer room furnishes 
a 220-volt, direct-current for operating 
four Otis elevators, and several direct- 


was shut down for a short time, just at 
the period of maximum load. A shori- 
circuit occurred on a consumer’s premises, 
and the fuse, in blowing, started an arc 
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to the lid of the fuse box, causing an 
earth. The excess current developed a 
fault in one of the network boxes, and 
apparently set up a short-circuit between 
the outers of the three-wire system. As 
triple concentric cables are used, it was 
‘mpossible to attempt burning out the 
fault, so that everything was shut down 
and the work split up to isolate the faulty 
section. Power was supplied to certain 
sections of the city quickly, and all con- 
sumers except those on the faulty section 
were supplied later in the evening. 

Qn Saturday, December 5, during a 
thick fog, a short-circuit developed in the 
armature of a 225-kilowatt machine at 
the Eeclestone place station of the West- 
minster Electric Supply Company, Lon- 
don. Before the disabled machine could 
‘ut out, all the other machines had been 
ied up, and the entire station had to 
shut down. Some years ago these ma- 
es were supplied with minimum auto- 
matic cutouts, but as these cutouts opened 
siultaneously one Sunday night, ever 
since they have been held up mechanically. 
At the time the short-circuit occurred, 
there were eight bipolar self-excited shunt 
machines running, which were pulled up; 
and, as the battery was used almost en- 

ely for balancing and had therefore 


1 





Two Two-HorsE-PoweR Motors Drivinc SEALING MACHINES, 
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came on. The undamaged machines were 
started immediately, and the feeders 
thrown on one by one. The brushes and 
commutator of the damaged machine were 








able that had maximum cutouts been in- 
serted in each generator circuit, the shut- 
down of the entire station would have 
been avoided. 








A Ten-Horsk-PowER Motor Drivine A Fan Wuich Forces AIR THROUGH STEAM COILS AND 


INTO THE EVAPORATOR ON THE FLOOR ABOVE. 


THE CONTROLLING SWITCH FOR THIS Moror 


Is LocaTED ON THE FLooR ABOVE, THE WIRES PASSING THROUGH THE IRON CoNDUIT 
SHown, NAtuRAL Foop Company’s PLant, NraGARA FA.ts, N. Y. 





THE CONTROLLING SWITCHES 


FoR THESE Motors ARE AT THE OTHER END OF THE MACHINE, EIGHTY FEET FROM THE 


Moror. 


THESE MACHINES SEAL THE CARTONS AFTER THEY HAVE BEEN FILLED, NATURAL 


Foop Company’s PLAant, NraGara Fatts, N. Y. 


been provided with light fuses only, these 
blew. The station was in complete dark- 
for half a. minute, until the 
emergency lights supplied by the battery 


ness 


badly burned, and those of some of the 
other machines were also injured; but 
at the end of thirty minutes the entire 
network was once more alive. It is prob- 


Electric Lighting of Trains. 

The electric light has been employed 
for two or three years, with satisfactory 
results, for illuminating the carriages of 
the Western Australian Government Rail- 
ways. The system is gradually being 
extended to all the rolling stock, and, 
as a consequence, the annual cost of up- 
keep is decreasing proportionately. ‘The 
report of the acting general manager of 
the railways of west Australia for the last 
year shows that altogether some seventy 
carriages have been equipned, and, on 
the average, forty-seven and one-half were 
maintained for the full twelve months. 
The cost of upkeep is stated to be, on an 
average, $94 per car, as compared with 
$103 per car for the preceding year. 

——- 
Electrically Lighted Dredges. 

The Natal harbor department, South 
Africa, has ordered lighting sets for the 
two suction dredges at work on the harbor, 
in order that these may be used at night. 
The plant will consist of three complete 
sets of seven brake-horse-power, 4.4-kilo- 
watt De Laval steam turbo-dynamos, ar- 
ranged to work either condensing or non- 
condensing, at a steam pressure, one of 
fifty, and two of 110 pounds per square 
inch. The voltage of the dynamos will 
be 110. These sets are not expected to 
weigh more than 800 pounds each, and 
occupy a space five by two feet by two 
feet six inches high. 
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SHOP TESTING OF MOTORS AND GEN- 
ERATORS FOR COMMERCIAL 
SERVICE—VIII. 


BY BERTRAND B. ABRY. 








VII—INDUCTION MOTORS. 


The extreme simplicity of construction 
of the polyphase induction motor, with 
the result that it requires very little at- 
tention, has gained for this motor a wide 
field of application. In considering the 





PhaseA % Phase 
Fic. 21.—Wmre ror Runyine SATURATION 
Trest—2¢ Motor. 
shop tests which are usually made on 
such motors we shall endeavor to point 
out those characteristics which are of par- 
ticular interest with reference to the type 
of motor with squirrel-cage winding. A 
new motor coming through the shop is 
subjected, usually, to the following tests: 
1. Measurement of resistance. 
. Running saturation test. 
. Locked saturation test. 
. Brake test. 
. Temperature test. 
. Insulation test. 
. Measurement of Resistance—It is 


KH Dork & Ww 
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Fic, 22.—RunninG SATURATION CURVES. 


needless to go into any detail here re- 
garding the determination of resistance, 
as this was explained fully in the pre- 
ceding articles. ‘The fall of potential 
method may be equally well applied here. 
Several sets of readings should be taken 
on each phase and the average resistance 
of the windings determined therefrom. 
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2. Running Saturation Test—The ob- 
ject of this test is to determine the “watt- 
less” or magnetizing current. This will 
vary in different motors, depending to a 
great extent on the width of the air-gap 
and the permeability of the iron in the 
magnetic circuit. 

The test is made by running the mo- 
tor without load, starting with an im- 
pressed voltage about twenty per cent 
above normal and gradually decreasing 
same to as low a value as convenient. 
Fig. 21 shows the arrangement of the 
wiring and the instruments in making 
this test. The following observations 
should be made: 


RUNNING SATURATION — 26 INDUCTION 











MOTOR. 
Volts. Amperes. Watts. 
1-3 2-4 1-3 2-4 1-3 2-4 











The lowest voltage at which the motor 
will start should also be noted. From 
data obtained in this test, we may plot 
what are called the “running saturation 
curves’—that is, the amperes and watts 
are plotted against volts as abscisse, as 
shown in Fig. 22. It is customary, as a 
matter of record and convenience, to note 
on this curve sheet the resistance of the 
primary windings. Having plotted these 
curves, we may determine at once the 
magnetizing current and the watts at any 
voltage. These curves will be referred to 
when we come to work up the efficiency 
of the motor. 

3. Locked Saturation Test—This test 
is generally made following the running 
saturation test, and is conducted for the 
purpose of determining the starting 
torque and the leakage current. The same 
scheme of wiring will serve in this case as 
in the previous test, but the instruments 
must be of greater capacity than used 
before. In addition, there must be pro- 
vided some means of measuring the torque 
exerted by the motor, and this can best 
be done by the use of a Prony brake and 
suitable scales. In this test the obser- 
vations to be made are as follows: 
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gradually decreasing it, and making 
with each change the observations above 
indicated. With motors of from 50 io 
100-horse-power capacity, the test is 
usually started at about seventy-five per 
cent of the normal voltage, while ma- 
chines of over 100-horse-power capacity 
can have only fifty to seventy-five per 
cent of the normal voltage applied at 
the beginning of the test. 

The voltage at which the locked satu- 
ration test on different motors can be 
started depends on what current the mo- 
tors will stand while the observations at 
this voltage are being made. In such a 
test the slip is of course the greatest 
possible and therefore we obtain a cor- 
respondingly large secondary current. 
Hence the maximum impressed voltage 
must not be so great that the resulting 
short-circuited current in the secondary 
would be liable to burn it out. 

After having made a sufficient number 
of observations, we may plot the results 
in the shape of three curves, as shown in 
Fig. 23. The ampere curve is a straight 
line, the current being directly propor- 
tional to the impressed voltage. Know- 
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Fig. 23.—LeckED SATURATION CURVES, 


ing the proportion of normal electromo- 
tive force which is applied to the motor 
at starting, we may at once get the start- 
ing torque for that voltage from our 
locked saturation curve. The question of 
leakage current will be taken up in con- 
nection with the brake test. 

4. Brake Test—In making this test it 
is customary to use the Prony brake. 
The test is made to obtain data for 


LOCKED SATURATION—2o INDUCTION MOTOR. 








Volts. Amperes. 


Watts. | 





1-3 2-4 








In testing motors up to fifty horse- 
power capacity, it is customary to apply 
the full normal voltage at the start, 


1-3 





plotting the power curve; or, in other 
words, the real and apparent input 
and brake output, and from _ these 
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the real and apparent efficiency and the 
power-factor. Normal voltage is applied 
to the motor throughout the test at the 
specified frequency, the load being in- 
creased gradually by adjusting the brake. 
With each change in the load the cur- 


less 


Total PerCent Watt 


Com ponent 











Per Cent Fewer Factor 


Fic. 24.—RELATION OF WATTLESS COMPONENT 
(L#AKAGE AND MAGNETIZING CURRENT) AND 
PowkER-FACTOR. 

rent per phase and the motor and gen- 

erator speeds are noted and observations 

recorded as follows: 
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not be obtained in the course of such a 
test owing to the variations in the brake 
friction. That is, the brake heats very 
rapidly, especially on heavy loads, so that 
slight adjustment of the brake is con- 
tinually necessary to keep the torque con- 
stant while readings are being taken. It 
is customary on this account not to at- 
tempt to take wattmeter readings, but 
rather to calculate the power-factor and 
from this determine the real input. 

In an induction motor there is a lag 
of current behind the electromotive force 
due to leakage and to the “wattless” or 
magnetizing current. We may represent 
these proportional values and the power- 
factor depending upon them as the sides 
of a right triangle, of which the hypothe- 
nuse is taken as 100 per cent. See Fig. 
24. Our object then in what follows, 
will be to calculate these values and from 
this relation obtain the power-factor. 

Make a preliminary plot of the motor 
and generator speeds against the observed 
total amperes as abcisse as shown in Fig. 
25. From this preliminary plot take 
even values of the current (for con- 


POWER CURVE—2¢ INDUCTION MOTOR. 








Volts, Amperes. | 


Speed. Torque. 





{-3 1-3 2-4 








Finally a determination should be 
made of the maximum torque which the 
motor will develop; that is, the torque 
should be gradually increased after the 
requisite number of readings have been 
taken, the voltage and frequency being 
held constant, until the motor falls out 


of “running step.” This value is known 
as the “pull out” and is generally ex- 
pressed in the ratio of the torque de- 
veloped at full working load. 

In figuring up the results of this test 
to obtain the efficiency, we must of 
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Fite. 25.—PRELIMINARY PLot or SPEED. 


course know the real horse-power input. 
This might have been determined ap- 
proximately, had we taken wattmeter 
readings during the test, as is.occasionally 
done. Experience has shown, however, 
that satisfactory wattmeter readings can 


Motor. Gen. Lbs. 








venience only), and note the correspond- 
ing speeds in a tabulated form as follows: 
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inductive volts at that current, and di- 
viding again by this value of amperes 
gives the inductive volts per ampere. That 
is, if A, = value of amperes chosen on 
locked saturation, then 
Inductive watts 

A 





= inductive volts for A, 





L 
and 
Inductive volts for A, 
A, ioe 
inductive volts per ampere = leakage 
constant. 


After calculating in this manner the induc- 
tive volts per ampere (which may be fig- 
ured out for two or three sets of values), 
the per cent leakage per ampere = induc- 


Inductive Watts 











Real Watts 


Fig. 26.—RELATION OF REAL, APPARENT AND 
INDUCTIVE WATTS. 


tive volts per ampere divided by normal 
voltage. As it is desired in this case to 
find the per cent leakage for a number 








(d@) 


(b) (e) 
(a) (e) (f) (g) 
Per cent Induc- Per cent Total per cent 
Total tive Current Magnetizing attless Power- Motor Generator 
Amperes. or Leakage. urrent. Component. Factor. Speed. Speed. 














It remains then to calculate (0), (¢), 
(d) and (e). 











of current values, it is convenient to 
tabulate results as follows: 








Apparent 


Amperes. Volts. | atts. 


: Per cent 
Real Watts. ae Leakage 
per Ampere. 








Obtained from Locked Saturation Curve. 


(b) From the locked saturation curves 
read off the current for some mean value 
of voltage, say, for two or three points 
between half and full rated electromotive 
force. The product of this voltage and 
the current will give the apparent watts, 
and another curve on the locked satura- 
tion test the real watts for that voltage. 
There is a right triangle relation between 
real, apparent and inductive watts, as 
shown in Fig. 26. From this relation we 
have 


Inductive watts = 
V7 (apparent watts) — (real watts)? 





Dividing this value of inductive watts 
by the value of amperes already used in 
obtaining the apparent watis, gives the 


Obtained by above method 
of calculation. 





This calculation gives us then the value 
of (6) for whatever value of (a) we de- 
sire. 

(c) From the running saturation test 
find the magnetizing current at full rated 
voltage. Knowing the magnetizing cur- 
rent at no load, we may calculate the 
magnetizing current in per cent of any 
current values called for under (a). 

(d) The total per cent wattless com- 
ponent represented by the vertical side of 
the right triangle in Fig. 24, is equal 
to the sum of (4) and (ce), or (d) = (0) 
+ (¢). 

(e) From the right triangle relation 
in Fig. 24 we obtain the power-factor in 
per cent, or 

(e) = »/(100)* — (dp? 


(To be concluded.) 











60 


GAS POWER FOR CENTRAL STATIONS.' 
THE ADVANTAGES OF OPERATING ELECTRIC 
STATIONS IN CONNECTION 
WITH GASWORKS. 


. BIBBINS. 


At the present time two competitors of 
the steam 





the reciprocating steam engine 
turbine and the gas engine—seem to be 
Engineers, particu- 
Heretofore the in- 


attracting attention. 
larly, are interested. 
terest taken in gas engine plants seems to 
have been confined chiefly to those oper- 
ating in fereign countries, but as there are 
a number of installations of 
this kind in the United States, it might 
be of interest to present a few facts about 


suecessful 


their operation. Possible future develop- 
ments in this field of engineering activity 
will also be considered. 

lt is intended in the following pages 


to offer testimony upon four contentions, 


(a) That present gas power machinery 
is suitable for central station service. 

(b) That a well equipped gas power 
electric plant can operate with far better 
economy than a steam plant under similar 
conditions. 

(c) That its operation is much sim- 
pler and requires less running expense 
for the same results. 

That 


low load or output-factor, can 


(dl) gasworks, laboring under 
profitably 
install a gas power electric generating 
station, and become its own largest cus- 
tomer, selling both gas and electricity at 
: competitive rates. 

The basis of this paper consists of data 
collected from various electric light and 
power plants in the United States using 
engines motive 
power. A number of these plants being 


operated in connection with illuminat- 


as their principal 


gas 


ing gasworks, it has been possible to ob- 
serve the somewhat unique position of the 
gas engine station as a direct though 
affiliated competitor of the gasworks. 
These plants are located in centres 
ranging from 2,000 to 20,000 inhabitants, 
where the cost of fuel 


and, in most cases, 


is high. The equipments average about 
315 brake-horse-power capacity and oper- 
ate every standard form of generator for 
are and incandescent lighting and for 


All the 


generators are belted, the majority di- 


railway or general power service. 


rectly, but a few, through the medium of 
a jack-shaft, the latter arrangement be- 
ing employed in order to obtain the de- 


1Abstract of a paper presented at the 182d meeting of 
the American Institute of Electrical Engineers, New 
York, December 18, 1903. 
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sired flexibility of service without install- 
ing a number of engines of small size. 

In general, the character of electrical 
equipment is not all that could be de- 
sired for furnishing results of great ac- 
curacy ; but owing to the more or less un- 
certain calorific value of the fuel gas 
used, errors of a few per cent in particu- 
lar cases will not have much effect upon 
the general result. In any event, the 
average cost of power charged against the 
station is the desired figure. 

Service Requirements—In considering 
the subject in hand from an unbiased 
standpoint, it is important to enumerate 
the qualifications imposed upon the gas 
engine, in order to determine its actual 
merits. 

1. Continuity of service at any cost. 
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In a pumping station located on the 
Allegheny, a short distance from Pitts- 
burg, five eighty-five-horse-power engines 
of the same type operate regularly at full 
load throughout the week without stop- 
ping, except on Sunday, when the units 
are shut down in rotation for inspection 
and repair. Each engine operates from 
ninety-six to ninety-eight per cent of 
elapsed time. It is needless to state that 
such service would not be required in 
central stations, as reserve capacity should 
be available for use during peak loads. In 
the present exhibit, the majority of plants 
operate from eighteen to twenty-two 
hours per day, giving ample time for in- 
spection and repair, even if no reserve 
capacity were provided. 

The skill required for operating a gas 





TYPicAL BELTED STATION, WITH JACK-SHAFT. 


2. Simplicity of operation, conducing 
to the above and securing low cost of at- 
tendance. 

3. Low cost of equipment. 

4, Economy of fuel and supplies. 

A sixty-five-horse-power, two-cylinder 
vertical engine of the type employed in 
the plants here considered has made the 
following record: 


MORN sais neces Fan blower. 
Total elapsed time. 8,472 hours, 100.0 per cent. 
PIOUTS PUD. 60-5550 << $280 97.0 + 


HOURS SHUT DOWN. 
Changing igniters............. 38 hours, 0.45¢ 
3 





Taking up bearings........... “0.152 
RO AMIMEAIUD ec. velaro sjais'0 -vcie'sssioo'so Wo. ** 
Repairing blower.............. BE 
Changing gassupply.......... 7 “ 

SL) I eee erm PTE eR 242 ‘* 3.04 
Ditto chargeable to engine..... 0.6% 


During this period the engine ran, 
without stopping, 1,157 hours, and was 
then shut down to repair a broken belt. 


plant is apparently no greater than for 
a steam plant. In several instances 
where the latter have been replaced, tlie 
old employés have been retained. In 
newly established plants steam engineers 
have invariably taken charge after short 
preliminary instruction from the build- 
ers’ erecting engineer. 

In cost, the gas engine equipment is 
quite comparable with that of a steam 
plant. The engine itself costs more than 
a steam engine of corresponding size, on 
account of the increase in metal required 
by the higher pressures dealt with. With 
the cost of condensing machinery charged 
to the steam engine, however, this dis- 
parity is much reduced. With natural or 
illuminating gas supply available, the 
equipment cost would fall considerably be- 
low that of a steam equipment of boilers, 
engines, condensers, heaters, pumps, etc. 
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In the case of a producer gas plant in- 
stalled to supply the gas engines, the cost 
of the respective equipments, each of 1,000 
horse-power is at a parity, although de- 
pending somewhat upon the gas storage 
capacity provided. This, however, amounts 
to much less than electric storage. For 
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mittedly has no rival. The present limit 
of steam engine practice is ten pounds of 
water per indicated horse-power, or eleven 
pounds per British horse-power. With an 
evaporation of ten pounds of water per 
pound of good coal (14,000 British ther- 
mal units per pound) a performance of 








TyPicaAL BELTED STATION. 


producer gas the former costs in the neigh- 
horhood of $7.35 per horse-power-hour and 
the |atter $100.1 Considering the increase 
in »roduetiveness of labor which is stated 


1.1 pound coal, or 15,400 British ther 
mal units, per British horse-power is 
realized. The gas engine at present de- 
livers, at full load, a British horse-power 























: Se 
SR tie” 
\ a 
ae 2 af w~ 


TyPIcAL DrrEectT-CONNECTED STATION. 


by a prominent gas engineer to be fully 
100 per cent (owing to the fact that one 
ian can handle twice the amount of 
coal), the advantage, if any, held by the 
‘eam plant disappears. 

In economy of fuel, the gas engine ad- 








1$100 per 1,000 cubic feet. 


upon 10.5 to eleven feet of gas (of 900 
to 1,000 British thermal units per cubic 
foot, calorific value) which is equivalent 
to 10,000 to 11,000 British thermal units 
per British horse-power; Fig. 1 shows a 
typical test-log upon a 550-horse-power 
engine of the three-cylinder vertical type, 
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employing the four-stroke cycle. The ther- 
mal efficiency shown is the true or “ki- 
netic” efficiency, viz.: 

Output __ B.T.U. equivalent of work done 
Input B.T.U. : value of gas 





At full load this appears at twenty-five 
per cent, considering the comparative re- 
moteness of the theoretical limit of gas 
engine efficiency, and the fact that the 
theoretical efficiency of a steam engine 
working between the usual units of 150 
pounds boiler and three pounds condenser 
pressure has already been exceeded, there 
appears to be an encouraging future for 
internal combustion motors. 

Advantages—The advantages of the gas 
engine for central stations may be sum- 
marized thus: 

1. Minimum fuel and heat consump- 
tion. 

2. Light load efficiency higher than 
steam engine of corresponding size. 

3. Low cost of operation and main- 
tenance. 

4, Simplification of equipment. 

5. Small number of auxiliaries re- 
quired. 

6. Absence of “standby” losses. 

%. Quick starting. 

8. Waste heat in jacket water suitable 
for building and heating. 

9. Ease of extending equipment. 

10. Absence of high pressure except in 
engine cylinder. No danger from ex- 
plosion outside, as a mixture of proper 
proportions is required. 

11. Power can be stored during light 
loads at small cost in the form of gas in 
holder. 

12. Subdivision of units more easily ac- 
complished, yielding higher all-day econo- 
my. 

An important source of economy in 
gas plants is the fact that as soon as an 
engine is shut down all heat losses cease. 
Also, during operation no heat is lost by 
the gas in transit from the producer, and 
the plant is not hampered by inefficient 
auxiliaries such as steam pumps, con- 
densers, return traps, etc., all of which 
largely increase the general complexity of 
the system. Steam pipe and cylinder con- 
densation losses, radiation, leakage in 
piping and fuel loss in banking fires, have 
no parallel in the gas plant. The only 
auxiliaries required are the igniter gen- 
erators, and air compressors. The former 
are negligible as affecting the economy of 
the station, and the latter operate at full 
capacity at regular intervals. In cases 
where artesian wells supply jacket water, 
a pump is of course required, preferably 
operated by a motor or small gas engine 
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to which the air compressor may also be 
belted. 

In quick starting, the gas engine ful- 
fils every requirement. The 280-horse- 
power pumping units of the Philadelphia 
high-pressure fire system have been re- 
peatedly started cold, brought up to speed 
and the pumps loaded to the required 
pressure (300 pounds per square inch) 
within a period of forty seconds from 
the starting signal. In plant No. 11, 
employing 133-cycle high-speed gener- 
ators, the units are regularly started in 
two minutes, and this may be reduced to 
one minute in case of necessity. 

A number of plants make use of hot 
jacket water for heating office buildings, 
ordinary cast-iron or coil-pipe radiators 
being used for this purpose. One station 
partly supplies a municipal heating sys- 
tem resembling the Yaryan, thereby de- 
riving direct revenue from a waste prod- 
uct. Part of the return water is sent 
again through the jackets, the tempera- 
ture being lowered to the proper degree 
by adding fresh water from the station 
supply main; another station returns hot 
jacket water to a large cistern where it 
partially cools and is again pumped 
through the jackets emerging at a tem- 
perature of 200 degrees Fahrenheit before 
being discharged into the sewer. As re- 
turn water from a heating system is also 
discharged into this well, a small amount 
. of cold water from artesian well or city 
water system is added from time to time, 
to reduce the general temperature of the 
circulating system. In another plant, the 
jacket water is utilized in winter for 
warming the water in the gas holders to 
prevent freezing. This was formerly done 
by using live steam from a boiler used 
in making water gas. It is estimated by 
the manager that a saving of $250 per 
year is effected. In locations where water 
is expensive, a small cooling tower may 
profitably be installed to cool the jacket 
water which may then be saved. 

In the matter of parallel operation of 
alternating-current generators, several 
plants have been distinctly successful, par- 
ticularly in view of the variable character 
of load incidental to large industrial 
works operated by induction motors. All 
the units are of the direct-connected type 
with standard flywheels. A spring coupling 
provides a flexible connection between en- 
gine and generator, to absorb cyclical 
speed variations. The usual copper 
dampers on the pole-pieces assist in pre- 
venting hunting. In general, a low fre- 


quency seems to be desirable, with high 
peripheral speed and moderate reactance 
in the generator to assist in damping cur- 
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rent fluctuations. The suddenness of the 
impulse in a gas engine cylinder offers, 
to be sure, greater difficulties than in the 
case of a steam engine, but the remedy 
has apparently been found. 

Fuel Gas—Several distinct fuel gases 
suitable for gas engine use are available. 
When reduced to calorific values per foot 
of explosive mixture of proper constitu- 
ency, the ratings are nearly equal: 


Approxi- British Thermal 
_— Units per Cubic Ft. 


Mixture. 
1. aturalogas':, ... «<<. 1000 91.0 
Ds NODA URAR sc:c 0450 aces 650 91.7 
SB. WYGUGDIIDS 5.5: c15 5.06100 300 88.0 
4. Carburretted water gas. 600 92.0 
5; Proaucer gas:....... 5. 120 to 145 60 to 68 
6. Coke-oven gas........ 600 90.0 
7. Blast-furnace gas..... 90 53.0 


The power to be developed by an engine 
of given proportions does not therefore 
vary within appreciable limits, except on 
producer gas and blast-furnace gases, 
when larger engines are required, or larg- 
er cylinders on the same engine frames. 
The rate of combustion is, however, less 
rapid with these than with other gases, 
due to the large amount of inert gases 
such as N and CO, present in the mix- 
ture. The compression may also be car- 
ried much higher without risk of pre- 
ignition or “back-firing,” thus increasing 
the efficiency of the cycle. With water 
gas the high percentage of hydrogen oc- 
casions quicker combustion and higher 
flame temperatures with so considerable 
a tendency to preignition and back-firing 
that this gas is not well adapted to gas 
engine work. 

In water gas plants a great saving may 
be made and the gas rendered much more 
suitable for the operation of gas engines 
by providing additional holders for the 
air or blast gas made during the period 
when the producers are under blast. This 
gas is equivalent in calorific value to 
blast-furnace gas—ninety British ther- 
mal units—and is generally allowed to go 
to waste. It may, however, be used to 
great advantage for power purposes, 
either alone or mixed with a proportion of 
water gas which it renders less snappy 
and thereby better suited for use in gas 
engines. In fact, by th. ~ means a gas is 
obtained similar in many respects to the 
producer gases made by operating a pro- 
ducer continuously with combined steam 
and air-blasts. 

Leaving out of consideration the by- 
product, or waste coke-oven and _ blast- 
furnace gases, as occupying a field of 
power development somewhat foreign to 
the subject in hand, producer gas offers at 
present the greatest possibilities in the 
field of power for use in manufacturing 
centres, This is due to its comparative 
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cheapness, simplicity of installation and 
general efficiency when gas for power pur- 
poses is alone considered. 

A comparison of the approximate ther- 
mal efficiencies of the various Processes 
gives the following results: 


Coal gas (without coke).............. 24 per ‘cent 
Coal gas (with coke)... ..........00.. - 

VISION ARs sie c cscisicisis crarspnisicimszne non es 
Water gas, special quick blast. .75 to 80 
IPIGHUGCEE PAG 5.5 5: seerec.ccols 80 to 85 


Assuming the calorific value of coal as 
14,000 British thermal units per pound 
and the efficiency of the gas-making proc- 
ess eighty per cent, the heat available at 
the engine is 11,250 British thermal 
units, which is equivalent to about one 
British horse-power. This duty, one 
British horse-power per pound of coal, 
should therefore be expected from a well 
equipped gas power plant. 

Although in some cases “over-dyna- 
moed,” the engines are generally unier- 
loaded and frequently so much so that 
good economy could hardly be expected. 

The average gas consumption per kilo- 
watt-hour is thirty-nine cubic feet. As- 
suming an average calorific value of 625 
British thermal units per foot for coal 
gas, water gas or mixed gas, the heat con- 
sumption is 24,400 British thermal units 
per kilowatt-hour, 18,200 British thermal 
units per electrical horse-power-hour, and 
14,500 British thermal units per brake 
horse-power-hour. The average cost of 
gas charged to the engine is 33.9 cents 
per thousand, which is in nearly all cases 
considerably above the cost in the holder 
to companies operating both plants, with 
the result that the gasworks realizes a 
handsome profit from the electric station 
in addition to the decrease in cost per 
unit with increased production. Assuming 
an average production cost of twenty 
cents per thousand, the average cost of 
power is 0.83 cent per kilowatt-hour, 
equivalent to 0.0495 cent per British 
horse-power-hour at eighty per cent com- 
bined efficiency. 

The theory of increase of profits from 
the operation of combined gas and elec- 
tric plants is based upon the fundamental 
principle of reduction in cost per unit 
with increased output. If the net saving 
is sufficient to cover fixed charges upon 
the electric station, the way is clear to 
reap a double revenue, one from the elec- 
tric station operating at a cost far below 
its steam-driven competitors, and the other 
from the gas station operating at a lower 
cost of production than before. The bal- 
ance may, of course, be applied propor- 
tionately to the disbursement of fixed 
charges on both stations. It is usually 
the gas station that reaps the profit at 
the expense of the electric station. An 
adjustment of gas and electric rates can 
easily be made to prevent embarrassing 
competition. 
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NOTES ON X-LIGHT. 





BY WILLIAM ROLLINS. 





CLXXVIII—ON PASSING THE BETA RADIUM 
RAYS THROUGH A STRONGLY CHARGED 
ALUMINUM PLATE. 

It is generally supposed that the field 
about a highly negatively charged plate 
will repel a negatively charged body, 
though Lenard has shown the cathode rays 
will pass through a thin aluminum plate 
connected with the earth, and Madame 
Curie has said the beta radium rays would 
do the same. The experiment to be de- 
scribed may therefore be interesting. It 
consisted in charging an aluminum plate 
to a potential of 200,000 volts and ob- 
serving whether the beta rays from pure 
radium bromide which appeared on the 
side of the plate furthest from the radium 
could still be deflected by a magnet. Fifty 
milligrammes of pure radium bromide en- 
closed in a non-radiable capsule with a 
mica front were laid on the middle of 
a large insulated glass plate. On the 
capsule, almost in contact with the mica 


front, was placed a sheet of aluminum. 
Seven centimetres above the plate a 
fluorescent screen of platino-cyanide of 
barium was supported with its surface 


norma! to the central ray of the beam of 
beta rays employed. The intensity of the 
illumination of the screen was observed. 
The aluminum was charged negatively to 
200,000 volts. No change in the light of 
the screen was seen. The aluminum was 
charged positively to the same potential. 
The light from the screen appeared un- 
changed. The charge on the plate was 
reversed each second, without affecting the 
light. The thickness of the aluminum 
plate was then made nearly sufficient to 
absor) the beta rays, but the light on the 
screen was not further diminished when 
the plate was charged as before. The 
plate of aluminum was placed in series 
with the outer coatings of two Leydens, 
whose inner coatings were connected with 
the terminals of the electric generator. 
Each time a spark passed between the 
terminals the aluminum plate was the seat 
of surgings, but the light of the screen 
was apparently unchanged. In place of 
the plate a thin paper tray containing a 
layer three millimetres thick of finely di- 
vided and somewhat oxidized aluminum 
was used. Each flake of aluminum may 
be supposed to Ihave been covered with 
a film which prevented metallic contact 
between a large number of the flakes. The 
theory was—with a charged plate the 
charge being confined to the surface might 
not stop a negative charge as well as a 


mass of charged particles. The theory 
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may be incorrect and the supposition that 
the powdered aluminum was a mass of 
charged particles may be questioned. The 
experiments were repeated with the 
aluminum powder with the same results 
as with the plate. In the experiments the 
beta rays after passing through the 
charged aluminum were deflected by a 
magnet showing they had charges after 
passing through a field of 200,000 volts. 
How is this to be explained? The usual 
explanation would be to attribute the re- 
sult to their enormous velocity. The fol- 
lowing theory which was advanced in my 
earlier notes for explaining the mechanism 
of the cathode stream may be useful. The 
theory first supposes neither cathode nor 
beta radium rays are electrons—electricity 
free from matter—as believed by some 
physicists, but are charged bodies; that 
when electricity free from matter moves 
in the cathode stream or else where along 
the lines of convection or rays it does not 
move by convection but by the interchange 
of partners with the polarized ether units 
in these lines and when a cathode stream 
or other particle appears to be moving 
with a velocity of the order of light, the 
thing measured has little more individual 
existence on its journey than the symbol 
we call a wave has between the source of 
light and the place of observation; what 
was measured not being an individual par- 
ticle but the movement of a strain point 
along the line of polarized ether units, 
the only free electron in the ray being 
the last one freed from the last link of 
the ether chain and becoming manifest 
by uniting with matter as a charge. It 
is probable the transportation of matter 
in the cathode stream—convection—is 
not of the order of velocity of light as 
supposed by many, and we may agree 
with Rowland who said there was no way 
of producing this velocity in such a par- 
ticle though it fell from an infinite dis- 
tance on the largest aggregation of mat- 
ter in the universe. On the theory here 
advanced, electrons do not stream through 
the solar system with the velocity of light 
from the sun past the earth, but on the 
contrary there is a polarization—to use a 
convenient and sufficiently indefinite term 
—in the ether in the supposed lines of 
propagation and when the effect of an 
electron becomes manifest it is produced 
as above mentioned by the last one set 
free in the last link of the chain. The 
theory would explain the apparent passage 
of the beta rays through highly charged 
aluminum by saying the charges did not 
get through, the charge on the particle 
as it approached the plate not being the 
same electron as the charge on the par- 
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ticle when it left the plate on the other 
side. Or if we choose to consider the beta 
radium rays as electrons the same reason- 
ing would apply—the electron whose effect 
we observe on the far side of the charged 
aluminum plate is not the same one that 
began to propagate the effect at the radi- 
um 


‘ I am indebted to Dr. F. H. Williams 
for the use of some of the pure radium 
bromide with which he is studying the 
effect of the different radium rays on dis- 
eased tissues. 





Austro-Germanic Electric Trust. 

A fusion has taken place between the 
different electric companies of Austria and 
Germany. The Schiickert Company, of 
Nuremberg—which was one of the largest 
industrial enterprises for electricity in 
Europe, and maintained its branches not 
only in various cities of the empire, but 
also in Austria, with headquarters in 
Vienna—effected early this year a union 
with the Siemens & Halske Company, of 
Berlin, and now a fusion has taken place 
between the Siemens & Halske Company 
and the Austrian Schiickert works, so 


that it may be said that there is at present 
one trust controlling the trade of both 
Germany and Austria, for it is proposed 
to bring under the control of this new 
combination all the enterprises for elec- 
tricity in Austria and, of course, in turn, 
in Germany under one general trust. The 
capital of this new trust, as far as it 
covers the control of Austria, is esti- 
mated at 18,000,000 crowns ($3,654,000). 


> 








Vibrating Device for Induction Coils. 
To THE EDITOR OF THE ELECTRICAL REVIEW: 

Noting in your issue of December 19, 
1903, an assertion that M. Carpentier, of 
Paris, had lately brought out a new vi- 
brating device for induction coils, com- 
prising the make and break device, which 
you illustrate, wherein the break occurs 
at a point where the armature is moving 
quickly instead of at the beginning of the 
stroke, I beg leave to inform you that 
the invention involved herein is the sub- 
ject of United States patent No. 605,174, 
issued on June 7, 1898, and the property 
of Charles F. Splitdorf, manufacturer of 
jump spark coils. 

While concurring in the advantages at- 
tained in locating the platinum contact 
on a separate spring in the path of and 


adapted to be struck by the armature 
spring when the latter has acquired mo- 
mentum in its movement toward the core, 
I think it would be only fair to correct 
the impression conveyed by your above 
article that the invention was of foreign 
source and recent origin. 
Respectfully, 
F. W. Barker, 
New York, December 26, 1903, 
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THE ACCURATE MEASUREMENT OF 
SMALL RESISTANCES WITH THE 
KELVIN DOUBLE BRIDGE—I1.* 


BY W. JAEGER, S. LINDECK AND H. DIES- 
SELHORST. 


With the arrangement of apparatus used, 
the connecting resistances in the arms with 
ox and B may be considered a part of them, 
since « and f enter the formula only as 
A+« andB+ 8. It is then only nec- 














Fie. 1.—THE Kenivin DovusBLe BRIDGE. 


essary to consider Z, between a and A, 
Z, between B and 6, and the connection ¢. 
These three quantities may be measured 
in the following way : 

Break the connections to « and B and 
the connection between a and 6, but leave 
the bridge otherwise intact, as shown in 
Fig. 3. Pass acurrent through a, Z,, A, 
d, B, Z,, 6. The resistances a and 6 are 
defined, and have been previously deter- 
mined, as reaching to the middle of the 
copper connection having the two mer- 
cury cups. Consequently the resistances 
Z,, A, d, B, Z, are proportional to the 
differences of potential between tne points 
1-2, 2-3, 3-4, 4-5, 5-6, which may be 
measured by the deflection of a galva- 
nometer or by the compensation method. 
For this purpose A and B may be consic- 
ered known; if they are not of the same 
order of magnitude as the connections, a 
suitable resistance standard may be in- 
cluded in the circuit. 

2. Principal Measurement—To make 
the ratios of resistances in the bridge 
arms equal, a shunt N is applied to a or 8. 
The value N,, or N, which would make 
the galvanometer deflection zero is found 
by interpolation. If |a] and [d] repre- 
sent unshunted values, without connecting 
resistances, then, since Z, and Z, are 
always very small in comparison to a and 
b, formula (2) may be written 

A _[a] (1 Za _ 4 ) 
Bd! [«] [4] 
(+) 
aan (1 He) 
(1 4 -) A+B 
N, 


1Communication from the Physico-Technical Reich- 
sanstalt. Abridged translation from Zeitschr:ft fiir 
Instrumentenkunde, by Morton Githens Lloyd, Ph,D, 
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or we may use formula (2) as if stands by 


taking 
a [a] Za Z, 
6 = 18] (: +i-2) 
i 4. VI 
Ny 
(4) 
at 


a 

Hither Nor N, is usually infinite, so 
that only one of them appears in the 
formula. 

In interpolating by the use of shunts, 
this point is to be noticed. Instead of 
interpolating between the actual values 
of the combined resistance in parallel, it 
is admissible to interpolate between the 
reciprocals of the shunts, but not be- 
tween the values of the shunts themselves. 

3. Auxiliary Measurement —Removal of 
the link ¢ and decrease in test current 
prepare us for the determination of wo. 

















Fig. 2,— ARRANGEMENT OF APPARATUS IN 
MAKING MEASUREMENTS. 


The measurement is analogous to the 
principal measurement. ‘The observation 
A+x [a] 
B+ RB‘ |b] 

a [al 
b “[b] 
the principal measurement, yields the 


gives directly which com- 


bined with the ratio as given by 


A . 
value of ~ which must be de- 


+a @ 
B+ B °b 
creased by unity to obtain o. 

Example—As an example, take the 


comparison of a 0.001 ohm and a 0.01 
ohm coil (designated as [0.001,] and 
[0 01,]), made of sheet manganin. The 


smaller may correspond to A of the dia- 
gram, the larger to B. The ratio coils 
(likewise of manganin) a and 6 were ten 
ohms and 100 ohms, the auxiliary ratio 
coils x and B were taken from a resistance 
box and equaled thirty ohms and 300 
ohms. ‘The current was approximately 
twenty amperes. ‘The galvanometer is de- 
scribed later. (1) From the deflections of 
the galvanometer it was found that 
Z, = 49, Z, = 45, d = 112 microhms; 
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4a b 
hence a= 4.4 x 10 ‘and = 
00102. (2) A shunt was used only on 
[a] so that N, =x. The value of X : 
which would have produced no deflec. 
tion, is given from the following obserya- 
tions : 


d 








| Galvanometer Deflection, 














N ; 1 1 aes rare 
N- : | Differ. 
Direct. |Reversed. ential. 
— aoa 
40000 25 x 10>} + 5.2 | —51;+ 103 
20000 50. 10°} —2.8 | 43.0 5.8 
Change= 25 . 10 ‘] | 16.1 


i 





A change in a (10 ohms) of the fractional 


il 
aa )) corre- 
N, 


sponds to a double deflection of 16.1 scale 
divisions ; hence one scale division corre- 
sponds to a change of 15.5 x 10°) From 
these values 


[a] — OR 
N = EO (25 -f 


a 


1 
art 250.10* ( = = 
part 25 ( a ( N, 


10.3 .. : 
€ , — ( —6 
16.1 25) .10~ = 410.10 


and accordingly, from equation (4) 
a _{aj1+4.4.10° [a] 
“6b [bj 1+410.10-* [4] 
(3) After removing the link between A 
and B, it was necessary to shunt / (100 


(1 — 405.107) 





ohms); the current was decreased. The 

observations were : 
| Galvanometer Deflection. 

N ak, | ites, 

* | Direct. |Reversed. te 

x 0 — 5.8 + 5.9 ae 

290000 |5x10-*| +68 | —6.7 +135 

| _————— 
Change=| 5 . 10°° 25.2 




















Fic. 3.—CoMPartson oF UNEQUAL ReE- 





SISTANCES, 
[d] 11.7 i 926 6 
J = 10( ~5.10-* ) = 232.10 
a (0 +5555 10 ) 
A+ « [a] F 
i - ; 0) 
Be =a + He x 10 


(1 + 232 x 10%) = 


[a] 


ip] GL + 236 x 10 ‘) 
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Combining this with results above, 
Ate, @ 14236 x 10+ _ 
Bap 6 1—405 x lu* 

1 + 641 x 10~* 
or o = 641 X 10° 


and : g°= 0.0102 x 641 x 10%= 
7 6.5 X 10>. 

The temperature of the coils A and B 

in the petroleum bath was 18°. 49; that 


| in a different bath was 18°. 19; 


ah : iues for the latter at this tempera- 
ture ar 

ie = 0.1 (1 — 151.3 x 10) 
when | 

* = 0.1 (1— 151.3 x 10%) 
(1— 405. x 10“) (1—6.5 x 10) = 


0.1 (L—563 x 10) at 18°. 49. 
In ‘he comparison of a 0.0001 ohm 
/.001 ohm the connecting resistance 


with 

was »| the same order of magnitude as 
the ~aller resistance being compared. 
The correction term was about ten times 
as larzc as in the above example. On the 
other hand, in comparing resistances 
great» than 0.001 ohm the correction may 
he neviected. 


Deicrmination of the Ratio Coils—The 
deteri:ination of the ratio coils a and b, 




















hy \yhose use we step down from one ohm 
o the lower decades, must be made with 
he greatest possible care, for any error 
s increased at each step. 

‘he ratio 1:10 is obtained by the use 
' two coils of each of the values ten 
olims and twenty ohms and one each of 
fifty ohms and 100 ohms. These are cali- 
vated by the use of two 100-ohm ratio 
ils; 4. e., first the two ten-ohm coils are 
compared, then their sum is compared 
h each twenty-ohm coil and so on to 
0) ohms. The coils are connected by 
hick copper pieces, each having two mer- 
cury cups, and the resistance is taken 
from the binding-post in the centre. This 


At ey ee 


-- =a ¢ ~ es 
mm = : : 


ELECTRICAL REVIEW 


calibration was made both before and after 
the other measurements. 

The mean of two values for the ratio 
10:100 at 18 degrees centigrade was 0.1 
(1—152 x 10) with temperature coeffi- 
cient + 1.6 x 1lu~ per degree. 

In division 2, two other coils, one ohm 
and ten ohms served as ratio coils. Asa 
check, the two ratios, which were deter- 
mined independently, were compared, 
and the ratio of the coils used here, as de- 
termined from the others, was 0.1 (1 — 
154.5 x 10°). 

Table 1 gives the results of the series 
of measurements carried out in division 
1, together with some data concerning 
the measurements. In several cases repe- 
titions were made, and for the smail re- 
sistances these differ by as much as twenty 
millionths, which is all that could be ex- 
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the standard coils used in such testing. 
In most cases the first point to be con- 
sidered is an arrangement which will give 
the result directly, without cumbersome 
calculation, and hence one that will make 
the correction term 


on ad oe se - (3 —+) 
Ba+tBt+d\B b 

as small as possible. As a matter of fact, 
with the arrangement used, it amounts 
to less than one part in a million for re- 
sistances down to 0.001 ohm, and conse- 
quently may be neglected. And even for 
smaller resistances than this, its value is 
very small, as will be shown by examples, 
in which it is calculated from the values 
of the component parts; but there is 
another simpler way, requiring an ad- 
ditional auxiliary measurement. 


TABLE I. 




















loa - Sensibility i 
Resistances, | Temperature | Test Current | Comagetion do Senilli ~nths — 
Centigrade. | in Amperes. | in Michroms. A+B ode on > 
0.01 
= me 17.92 2.0 a eee 18.5 0.1(1-+608x 10-*) 
a A 
Bical f 17.83 2.0 70 | ...... 18.0 0.101388 10" *) 
[0.1], 
0. 2 
Fanaa M 18.00 5.1 ae 18.5 14+21310-* 
[0.01], 
[9-01], | 148.00 5.1 a oe 18.8 14213 10-* 
[0.01], 
[9.001], 18.46 20 112 46.5 15.5 0.1(1—563x16-*) 
[0.01], 
[9.001], 18.25 20 120 472 15.1 0.1(1—498 x 10-*) 
[0.01], 
eta A 17.95 30 120 +8.0 29.1 1—65x10- 
[0.001], 
0.000 a ™ ~ 
[e.ceen), | 1887 45 107 —43 81.0 0.1(1-4-581 x 10-8) 
[0.001], | | 
| 
No. 700 | : | he e . 
[v.01], | 18.16 45 | 94 —27 82.6 0.1(1-+-441 x 10-*) 
e | 
ed gs | 
No. 700 | " se 
[3.007 | | 18.12 | 45 | 94 —27 81.0 0.1(1-++445x10-*) 
A 
No. 700 | 1812 | 45 | og 27 x10-8 
[o.o0t). | 12 5 | —27 80.0 0.1(1+-.461 x 10-*) 
| 
[9.0001], | 17.50 60 83 66 105 14+125x10- 

- c oO Ss | i 2 6 
No.70u | | sf , Siena 
easel | 17.58 60 | 83 66 105 1+101 6 

Cc oe y | oO h 
No. 700 | | + , a 














pected with the low sensibility. No. 700 
has a nominal value of 0.0001 ohm. 
3—-MEASUREMENTS IN DIVISION 2. 
The arrangement of apparatus described 
in this section has been in use for the 
last ten years in division 2 for the verifi- 
cation of small resistances sent in by 
manufacturers and others, as well as for 
the determination and intercomparison of 


By the use of resistances a, b, «, B, 
which have been exactly compared and 


adjusted, the value te—5 is made small 


and by choosing d as small as possible, a 
very low value for & is obtained. 

In the observations to be decided here, 
as in most similar measurements of pre- 
cision, an actual zero deflection of the 
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galvanometer is not obtained; but from 
observations of small deflections, the 
values of the resistances which would cor- 
respond to zero deflection are interpolated. 
The method of interpolation is so designed 
that the correction term is not affected by 
the interpolation (neglecting quantities of 
a lower order of magnitude). Namely, the 
ie 
B 
ously in the same direction by the same 
small percentage « (e.g. 0.1%). That 
k is not changed thereby, is easily seen 
from the above equation. 

The deflection of the galvanometer for 
interpolation is accordingly proportional 


; a ; 
ratios — and 7 are changed _simultane- 


to the small change e in the ratio > as 
in the ordinary Wheatstone bridge, and 
a 
b 
flection is simply obtained. 


by [+] and [F] the original values of 
the ratios (before interpolating), equation 
(1) may be written 


the value of corresponding to zero de- 


Designating 


ae an k (5) 
where’ 2 ‘ 
as a, 
Lal 
Grit * 


Since d and other connecting resistances 
are measured, and the values of the sep- 
arate coils are known, all the quantities 
in equation (6) are known except / and 
it may be calculated. 

Two examples will be given in full to 
illustrate the method. In one the resist- 
ances are nominally equal, in the other 
in the ratio of 1:10. All the arms of 
the bridge are immersed in baths of pe- 
troleum, so that the temperature of the 
resistances may be accurately obtained. 
COMPARISON OF TWO 0.0001 OHM COILS. 

The coils? used at the Reichsanstalt 
for the ratio arms consist of two equal 
resistances of comparatively large value 
(generally 2 by 100 or 2 by 10 ohms) be- 
tween which there is an “interpolation re- 
sistance,” whose value is one thousandth 
of one of the other resistances. The middle 
and the ends of the interpolation resist- 
ance are connected to three contacts, the 
ends being designated by the numbers 1 
and 3, the middle point by 2. (See Fig. 
4). A sliding contact piece permits the 
one end of the galvanometer circuit to 





1In the denominator of k, d may be neglected in 
comparison to «+ (, and it is immaterial whether 


1+5 i+[ 3] be used 
> or = used. 
‘e . B. 
2 Feussner and Lindeck, Wiss. abh.. ii. p. 524 (1895.) 
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be connected to either 1, 2 or 3. With 
100-ohm ratio coils, the position 2, 1 and 
3 represent the ratios 100.05 : 100.05; 
100.1 : 100.0 and 100.0 : 100.1. For a 
ten-ohm ratio coil, the decimal point is 
moved one place to the left. Resistances 
made of manganin can easily be adjusted 
so closely that an accuracy of one part in 
a million is attainable in the measure- 
ments. 

Fig. 4 shows the connections, the letter- 
ing corresponding to Fig. 1. The ratio 
coil V comprises the two arms a and b. 
100 ohms each; U comprises the auxiliary 
ratio arms « and £, ten ohms each; d 
consists of a connecting piece of copper 
with two mercury cups plus the current 
lead in each coil to the point where it 
joins the potential terminal. All connect- 
ing resistances are determined at the time 
of making a measurement, without any 
intervening change of connections, by com- 
paring with a suitable known resistance, 
say 0.0001 ohm, using the direct deflec- 
tions of the galvanometer, as previously 
explained. They may be determined in 
this way with an accuracy of 0.5 — 1.04. 
which is sufficient for the purpose. In 
the present case, the resistances of the 
connections included in the arms a, 6, « B 
were found to be, respectively, 177, 254, 
248, 321 microhms. d = 64 microhms 
or about two-thirds of one of the resist- 
ances being compared. 

The principal measurement was carried 
out in the following way: the test current 
through the coils under comparison was 
about 150 amperes, and was supplied by 
a storage battery. A-Siemens & Halske 
moving-coil galvanometer was used; re- 
sistance, twenty ohms; scale distance, 
seven metres. The deflection of the gal- 
vanometer is observed for one direction 
of the current, and with the contacts of 
V and.U on 2; the current is reversed 
and galvanometer read again. Readings 
are then taken with both contacts, first on 
1 and then on 3, for the latter direction 
only of current. These readings are all 
repeated after reversing the position of V 
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and U in the mercury cups, in order to 
eliminate any inequality in the two sides 
of the ratio coils. ‘This is equivalent to 
interchanging A and B. The readings 
follow in the table below. 

The resistance B is evidently greater 
than A. Since the resistances in V and 
are very closely adjusted, and have been 
interchanged, we may use their nominal 
values in the calculation. Taking con- 
sideration of the connecting resistances, 
the ratio a:b is, for position 2 of Y 
equal to 0.999999; this position corre. 
sponds to a mean deflection (not reversed) 
of 4.8 divisions, and a change in the 
ratio of 0.001999 (difference between con- 
tacts 1 and 3) to a mean deflection of 70.9 
The ratio of ; 
a to zero deflection is according- 
y 


divisions. which would 


= 0.999999 — 70.9 
0.001999 = 0.999864 
The connection term & is exceedingly 


=. 
b 


small, for the condition ; = 2 would be 
exactly fulfilled (on account of reversing 
V and U) if the small connecting resist- 
ances to V and U had been equal on each 





side. Its value is, by formula (6), 
1 
i a 
0.0001 =p +1 
10.00025 100.0002 \ = 
10.00032 100.0003 J]~ 0.000002 


The correction amounts, therefore, to 
only two parts in one million, and the final 
result is 

4 0.999866 at 18.06 
or making use of the known temperature 
coefficients of the coils 


A o 
BR = 0.999867 at 18.00 


and B — A = 0.0000000133 ohm 
Comparisons of each of these coils with 
a 0.001 ohm standard, gave for the also- 
lute values at 18°. C. 
B = 0.v001000218 ohm 
A = 0.0001000080 *< 
The directly observed difference differs 
by only five millionths from the values ob- 
tained by the two measurements using a 
ratio 1 : 10. 


























Galv: t ing fi 
“ae Contact Temperature. 
Current. ouiside — 
2 1 3 Toward. A B 
MOIBOOE 65 os oe ned 497.2 
Moeversed:... .s..45% 487.9 452.5 523.7 B 18.03 18.03 
Difference....... 9.3 71.2 
BpIbRRY Sooo se act 498.4 
ROVCISEO . ..i5054% 488.5 523.9 453.3 A 18.09 18.08 
Difference ....... 9.9 70.6 
A ee 9.6 70.9 18.06 18.06 
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The Yorkshire Electric Power Com- 
pany’s Generating Station. 

The Yorkshire Electric Power Com- 
pany will shortly be in a position to sup- 
ply power to consumers. The buildings 
for the first generating station are in the 
course of erection, and contracts have 
been entered into providing for 6,000 
kilowatts of plant and mains. We give 
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my in capital expenditure has been at- 
tained. 

A three-phase system at a frequency of 
fifty cycles per second has been selected 
as being most economical and convenient 
for generation and transmission, the 
power being generated at from 10,000 to 
11,000 volts. The next consideration is 
that of the generating unit, and it was 
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Biock PLAN OF Sire, SHOWING PosITION OF YORKSHIRE ELECTRIC COMPANY’s POWER STATION. 


a plan of the site location of power station 
buildinys and arrangements of sidings 
and roadway. This station is one of the 
four generating stations which the Power 
compaly propose to erect, and it situated 
on the banks of the Calder, in the district 
of Thornhill, on a plot of ground adjoin- 
ing Ravensthorpe and ‘hornhill station 
of the London & North-Western Railway, 
where 2. junction is effected with the Lan- 
cashire & Yorkshire Railway. 

A word as to the basis upon which the 
company is founding its undertaking may 
be of interest here as bearing upon the 
somew iat unusual type and arrangement 
of plant, and also upon the design of the 
buildings. 

Mr. Parshall, who is the consulting en- 
gineer to the Power company, reported 
that, investigation having been made re- 
garding the cost at which the individual 
user can produce power for himself under 
the cifferent conditions of amount of 
power and load-factor, it had been clearly 
recognized that the only advantage which 
the Power company possessed over the 
user who has equal facilities in respect 
to conl and water, was in the magnitude 
of the undertaking. Against this has to 
be set the cost of transmission, transfor- 
mation and distribution. It follows, there- 
fore, that, as a beginning must necessarily 
be made on a small scale, the advantage 
which the supply company has over the 
user must be small, and it becomes neces- 
sary to reduce capital expenditure to the 
lowest possible limit. With these prin- 
ciples in view, the plant now about to be 
described has been designed, and it is in- 
teresting to note by what methods econo- 


decided to adopt the steam turbine on 
account of economy in space and steam 
consumption. The type adopted is that 
known as the Curtis turbine, which is 
being built by the British Thomson- 
Houston Company, at Rugby. Briefly, it 
may be described as an extension of the 
principle adopted in the De Laval tur- 
bine, where the thermodynamic energy of 
the steam is converted into kinetic energy, 
and utilized by impact upon blades set 
around the periphery of a wheel. In the 
De Laval turbine the energy is transmitted 
through one wheel only, whereas in the 
Curtis turbine of the size adopted by the 
Yorkshire Power company the energy is 
transmitted through four wheels in series, 
thus reducing the speed to a practicable 
limit. The size of unit adopted is 1,500 
kilowatts; the form and dimensions of 
the combined turbine and generator are 
shown below. It will be seen that the 
set is arranged with a vertical shaft, with 
the generator above the steam turbine. 
The generator has six poles, and is de- 
signed for a normal full load output of 
1,500 kilowatts, with 100 per cent power- 
factor at a speed of 1,000 revolutions per 
minute. The full-load current will be 
86.5 amperes and the voltage between 
terminals 10,000. The field regulation 
between no load and full load, with con- 
stant field excitation, is eight per cent. 
The maximum temperature rise after a 
run at full load for twenty-four hours is 
not to exceed forty degrees centigrade. 
The steam consumption is guaranteed not 
to exceed nineteen pounds per kilowatt- 
hour with dry saturated steam, and will 
be considerably diminished under actuai 
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conditions, provision having been made 
for 150 degrees Fahrenheit of superheat 
and a vacuum of twenty-eight inches. The 
approximate weight of turbine and gen- 
erator is 58.5 tons. 

The boilers selected are of the water- 
tube type, and are being made by Messrs. 
Babcock & Wilcox. Each boiler has a 
heating surface of 5,730 square feet, and 
a grate area of 100 square feet, and is 
fitted with a superheater and a chain 
grate stoker. Each boiler is rated to 
evaporate 20,000 pounds of water per 
hour into steam at 150 pounds per square 
inch from water at sixty degrees Fahren- 
heit, and to superheat the steam by 150 
degrees Fahrenheit. 

The condensing plant is provided by 
Messrs. Babeock & Wilcox, and is being 
made by Messrs. Mirrless, Watson & 
Company, Glasgow. The condensers are 
of the vertical surface type, each conden- 
ser having a tube surface of 4,500 square 
feet, arranged for passing the water four 
times through the condenser, and having 
baffle-plates to guide the steam through 
four times in the opposite direction. To 
each condenser is attached a three-throw 
air pump of the Edward’s type, fifteen 
inches by eight inches at 165 revolutions 
per minute, coupled directly to an elec- 
tric motor. Each condenser is provided 
with a centrifugal circulating pump, made 

















ELEVATION AND PLAN OF CURTIS TURBINE 
AND GENERATOR, 1,500 Kitowarrts, 1,000 
REVOLUTIONS PER MINUTE, 14,000 Vo.ts, 
50 CyYcLEs, 


by J. and H. Gwyne & Company. Each 
pump is rated to throw 160,000 gallons 
per hour against a head of twenty-eight 
feet. The pumps are directly driven by 
electric motors. 

Three turbine sets each of 150 kilo- 
watt capacity when running at 2,000 revo- 
lutions per minute, are provided for sup- 
ply power for excitation and auxiliary 
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purposes. The turbines are of the Curtis 
type, arranged with a horizontal shaft. 
The voltage supplied for excitation and 
power is 220 volts. These sets are pro- 
vided with a surface condensing plant, 
1,200 square feet cooling surface, with a 
three-throw air pump of the Edwards 
type and a motor-driven centrifugal cir- 
culating pump. 

The switching apparatus is arranged for 
four generators and eight feeders, bus-bars 
being in two sections which can be con- 
nected by a switch. Each section is con- 
nected to two generators and four feeders. 
All the switches are of the oil-break type, 
operated by electric motors and made by 
the British Thomson-Houston Company. 
The switches are operated from a switch- 
board carrying the instruments and meas- 
uring devices. 

The arrangement of the plant is shown 
in the plan and elevation, from which will 
be seen, on referring to the plan, that 
this plant is laid out in units, comprising 
one chimney, three boilers and two gen- 
erating sets, each generating set being 
provided with a separate condenser, air 
pump, circulating pump and suction pipe. 
As each generating unit will yield 1,500 
kilowatts, the unit of plant is, therefore, 
3,000 kilowatts. The present installation 
of plant comprises two such units, making 
a total capacity of 6,000 kilowatts. When 
additions come to be made to the plant 
a single unit of 3,000 kilowatts will take 
the place of two 1,500 kilowatt units. By 
the arrangement of plant adopted, each 
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addition to the generating plant bears its 
own proportion of the capital expense, and 
initial capital expense on account of the 
future requirements is therefore avoided. 

Referring to the arrangement of plant 
in the engine house it will be seen that 
the turbine generator and condensing 
plant are arranged in close proximity to 
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each other, and each unit has its own con- 
densing plant and an independent circu- 
lating system. A novel feature in connec- 
tion with the circulating system is the 
use of a dry air pump for the purpose of 
preventing an accumulation of air in the 
pipes and condensers. To effect this, 
pipes are connected to all points at which 
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Referring again to the block plan the 
lines of extensions for the buildings, the 
railway sidings and connections to the 
railway are seen. The rail level is twenty- 
two feet above the ground level, and the 
space between the rails and ground is to 
be utilized for coal storage. Two bunkers 
opposite each boiler house are fitted as 
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PLAN OF YORKSHIRE ELECTRIC COMPANY’s POWER STATION, SHOWING GENERAL ARRANGE- 
MENT OF PLANT, ETC. 


air is likely to accumulate, such as the 
top of the condenser, bends in pipes, and 
carried up to an air cylinder placed about 
forty feet above. A suction pipe con- 
nects the air cylinder to a dry air pump 
placed on the engine room floor. The air 
pumps discharge from the condensers into 


Cross-SECTION OF YORKSHIRE ELEctRic CoMPANY’s PowER STATION, SHOWING ARRANGEMENT OF COAL-CONVEYING PLANT. 


a ring main which discharge into hot 
wells placed underneath the feed pumps 
in the boiler room. The arrangement of 
steam piping comprises a main header 
with branch connection from each group 
of boilers, the connection being made 
through steam separators of large ca- 
pacity. 


coal hoppers for supplying a coa! con- 
veyor Which transports the coal to over- 
head bunkers in the boiler room. As the 
buildings extend along the lines shown in 
the plan, the sidings will be extended, and 
opposite each boiler room coal hoppers 
will be placed for receiving coal and dis- 
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charging same into the conveyor. A hop- 
per is also provided for receiving coal 
brought by road and for discharging into 
the coal conveyor. The coal conveyor is 
of a light pattern of a new design made 
by Messrs. Babcock & Wilcox, of pressed 
steel plate, and has a capacity of twenty- 
five tons per hour. The ashes will be 
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handled by trucks running along indus- 
trial railway tracks laid in the basement 
of the boiler house. The tracks are con- 
tinued outside the power-house and laid 
so that the ashes may be deposited and 
spread for cooling on the ground inside 
and afterward discharged into barges for 
conveyance elsewhere. 

The buildings consist of a steel frame- 
work, filled with brickwork, erected on a 
slab of concrete extended underneath the 
whole building. The boiler house is fitted 
with overhead bunkers, which are filled 
by a coal conveyor, as already described. 
The chimneys are each 150 feet high and 
ten fect in diameter, and are built of steel, 
and brick lined. 

According to present arrangements the 
plant described and illustrated in this 
article will be complete and ready for the 
supply of power to consumers toward the 
end of 1904. 


—— 


Power Signaling on British 
Railways. 

The following from the London Times 
of November 11, 1903, is forwarded by 
United States Consul F. W. Mahin, of 
Nottingham, England: 

Three distinct systems of power signal- 
ing are now engaging the consideration 
of British railway managers. These are 
(1) the all-electric, (2) the electro- 
pneumatic, and (3) the pneumatic. The 
first-named system has been adopted by 
the London & Northwestern Railway at 
Crewe, and also by the Northeastern Rail- 
way Company at their Severus junction 
box, York, while the Northeastern Rail- 
way at T'yne Dock, the Lancashire & York- 
shire Company at its new station at 
Bolton, and the Great Eastern Railway at 
Bishopsgate street goods yard have in- 
stalled the Westinghouse electropneumatic 
system. The third system—the pneumatic 
low pressure—has been installed on the 
London & Southwestern Railway, while it 
is announced that the Northeastern Rail- 
way, which has already experimented with 
the first two named systems, has now ar- 
ranged for an installation of the low-press- 
ure pneumatic signaling, in order to arrive 
at the relative merits of the three systems 
of power signaling on the market. The 
Great Central Railway Company, which 
is about to equip its Woodhead tunnel 
with the “Miller” electric signals, has re- 
cently placed a contract with the British 
Pneumatic Signaling Company for the in- 
stallation of pneumatic signaling in the 
neighborhood of Manchester. This in- 


stallation will extend over a large area 
and will be the largest power signaling 
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plant in Great Britain, and second only 
to that now in working at the South Ter- 
minal Station at Boston, Mass. It is 
also stated that the Caledonian Railway 
Company has arranged for the experi- 
mental installation of electrical signal- 
ing, so as to determine the precise system 
to be adopted in the working of its en- 
larged new central station at Glasgow. 
Pan LE 

The Military Telegraph Corps. 

The Society of the Army of the Cumber- 
land, headquarters in Washington, by 
unanimous action of its officers and its 
exectuive committee, has taken action of 
great interest to the survivors of the 
United States Military Telegraph Corps 
of the Civil War, among whom are such 
prominent men as General Thomas T. 
Eckert, late president of the Western 
Union; Colonel R. C. Clowry, president 
of the Western Union; Colonel L. C. 
Weir, president of the Adams Express, 
and several hundred others holding high 
executive positions throughout the coun- 
try with both telegraph companies, with 
leading railroads and with many of the 
most powerful firms. 

The society has always admitted both 
officers and private soldiers to member- 
ship. It has now acted favorably upon 
an application for admission from a mem- 
ber of the Military Telegraph Corps, and 
he has been duly received. The decision 
was based upon the position taken by 
General Sherman, when at the head of the 
army, that “they were as much a part of 
the army as though armed with muskets 
in the ranks,” and upon the fact that both 
General Thomas, commanding the Army 
of the Cumberland, and General McPher- 
son, commanding the Army of the Ten- 
nessee, prescribed a uniform for members 
of the corps in all respects similar to that 
of commissioned officers except the 
shoulder straps. 
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Starting Machines for Electrical 
Winding Engines. 

Siemens & Brothers, of 12 Queen 
Anne’s Gate, London, recently have been 
granted a patent for improvements in the 
starting gear of electrical winding en- 
gines. The starting of such engines is 
frequently effected by so-called starting 
machines, which consist of an electric 
motor worked from a main supply circuit 
and actuating a continuous-current gen- 
erator, the current from which works the 
electrical winding engine. For the pur- 


- pose of equalizing the variations in the 


load of the winding engine, the starting 
machine is generally provided with fly- 
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wheels. The power of each starting ma- 
chine is usually made equal to the medium 
amount of duty performed by the winding 
engine. The object of the Siemens in- 
vention is to enable large electrical wind- 
ing engines to be worked by comparative- 
ly small starting machines, so as consid- 
erably to reduce the cost of installation, 
and to simplify the construction of the 
flywheels, at the same time providing 
more perfect reserve of power. The in- 
vention consists in the combination with 
one winding machine of two or more 
starting machines, each of which is so pro- 
portioned as only to be capable of working 
the winding engine at a fraction of the 
maximum speed, so that, for working this 
at the maximum speed, the dynamo arm- 
atures of several starting machines have 
to be connected in series with each other | 
and with the winding engine of the motor. 
The advantage obtained by this method 
of work is that, in place of having a single 
starting machine, for a total medium duty 
performed by the winding engine, several 
such are employed, each of which per- 
forms only a fraction of the total work. 
These small machines can be run at con- 
siderably higher speeds than the large 
ones, thus effecting a reduction in the 
cost of installation, and the construction 
of flywheels can be simplified, as each may 
be made in one piece. This method of 
working winding engines is thought to be 
particularly advantageous in connection 
with installations where several winding 
engines are employed—in particular 
where some of these are at times worked 
only at a reduced speed. 


te 


Articulation by Flexible Plates. 

The use of pivots in measuring appa- 
ratus has the disadvantage that the mov- 
ing part does not turn about a fixed axis, 
as there must be some play in the bearing. 
To overcome this disadvantage in appa- 
ratus where but slight deflections take 
place, M. A. Mesnager suggests the use 
of small flexible plates in place of 
the pivots. If two plates are used, placed 
in two planes perpendicular to each other, 
this will prevent motion, except about a 
fixed axis. Where the deflecting force 
acts in but one direction, the two plates 
may lie in the same plane. Articulations 
of this kind are particularly useful for 
apparatus of precision, where small dis- 
placements are multiplied by means of 
levers. M. Mesnager has been able in 
this way to multiply the deflection by 
2,000. The pointer returns rigorously to 
zero, and the error is not more than three 
per cent. 














70 





Vol. 44—No. 2 


Review of Storage Battery Industry for 1903. 


HE most notable event of the year 
which has influenced the storage 
battery industry is the expiration 

of the Brush patent, which, on March 3, 
opened to all the world the manufacture 
of the “pasted,” or applied active mate- 
rial, plate. Manufacturers, however, have 
not immediately discarded their own 
methods of Planté formation to take 
up the ones made free by the ending of 
the protection granted to Brush, but have 
gone slowly into trials and tests to assure 
themselves that the change will be bene- 
ficial. The Gould company has, however, 
brought out a pasted negative plate to 
‘work with its well-known Planté posi- 
tive, which make up the battery this com- 
pany will put on the market for the com- 
ing season’s motor car work. 

The Electric Storage Battery Com- 
pany has also put its new “box” negative 
plate on the market, replacing the “Chlo- 
ride” negative. This new plate is a lead 
envelope in which is placed the active ma- 
terial and is, in effect, a pasted plate. 
The advent of this plate now relegates the 
old “Chloride” system to the obsolete 
class, as neither the positive nor negative 
electrode in the cells furnished by this 
company is now a “Chloride” plate. This 
also marks a radical change during the 
past year. 

The National company has discarded 
all Planté systems for the pasted and is 
making plates in the largest sizes—both 
positives and negatives—after this meth- 
od. With these exceptions, all of which 
have taken place in factories already do- 
ing business, there have been neither the 
changes in the prices nor the new makes 
of batteries offered on the market, such as 
the general public seemed to think would 
follow the expiration of the Brush patent. 
The truth of the matter is that capitalists 
and investors have discovered that storage 
batteries can not be made and marketed 
without heavy initial investments and a 
long period of waiting for the final re- 
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duction to commercial practice of the 
technical ideas that generally form the 
nucleus around which a prosperous com- 
pany is expected to grow. 

There have been no notable improve- 
ments—or, at least, none that are so far 
given to the public—in the lead cell, nor 
any unexpected developments. Batteries 
are a little better, perhaps, but the whole 
business of manufacture has proceeded 
along the same old lines, for the very good 
reason that these appear not only the best 
but the only ones. 

The Edison alkaline cell is getting 
nearer to its final commercial form and 
will in all probability be regularly offered 
to the public during the coming year. 
Although it undoubtedly possesses some 
attractive features—particularly for auto- 
mobile work—the lead battery manufac- 
turers seem to have lost none of their 
usual equanimity, and are still booking 
orders that are satisfactory, both as to 
quantity and to price. 

Other alkaline cells are being devel- 
oped abroad, and if this variety should 
finally prove the more attractive some of 
them will probably make their way to 
America and help to soothe the stock- 
holders in the now existing lead battery 
manufacturing companies. 

The applications of storage batteries 
have greatly increased, both in volume 
and scope. One of the most important 
is their use across the exciter bus-bars in 
large alternating-current power stations 
as an insurance against shut-down in case 
of failure of the exciter units. These 
batteries perform no work whatever ; they 
merely stand ready to discharge if, for 
any reason, the exciter bus-bar voltage 
should fall. 

As auxiliaries in parallel with rotary 
converters in substations which feed long- 
distance electric railway lines, both for 
maintenance of constant load on the sta- 
tion alternators and to prevent the rotary 
converters from “hunting,” the storage 
battery has come to be recognized as an 


essential part of the equipment, and the 
past year has seen probably a greater 
number of batteries installed for this 
service than any previous year. This js 
also true of batteries for equalizing {luc- 
tuating loads and for maintenance of 
voltage on long lines and feeders fe: by 
continuous current. The addition of }jat- 
tery installations to the large electric 
lighting plants has not been so great as 
in some previous years, for the reson 
that long ago the lighting company ni2na- 
gers discovered that absolutely con!i:u- 
ous service can only be maintained by 
having large batteries form an inte,-a] 
part of their equipment, and nearly all 
the larger systems had their installations 
complete and under operation before ihe 
beginning of the past year. A large 
business has been done, however, in ::d- 
ditions to the existing batteries to in- 
crease their capacity and allow greater 
output without increasing the generating 
equipment. The automobile battery busi- 
ness has grown greatly, and the total 
product of the various factories for ilis 
service during the past year was probably 
near a million dollars in value. 

The troubles which used to be con- 
sidered as inseparable from the storage 
battery are fast disappearing, as owners 
and attendants have learned more about 
its characteristics and requirements. ‘I'he 
gradual dissemination of authentic and 
reliable information has largely contrib- 
uted to this result; engineers have given 
more study to the subject, as the use of 
the storage battery has increased; and 
more attendants in stations have acquired 
knowledge and experience of them. ‘ihe 
manufacturers of electrolyte have also 
helped by turning out pure electrolyte and 
thus removing one of the most pro! fic 
sources of storage battery troubles. 

Altogether, the year has been a pros- 
perous one for the manufacturer, and ‘he 
new year opens with the prospect of an 
increased business in every line of baticry 
work. 


The Progress of Electrical Development in Europe in 1903. 


N REVIEWING the progress of elec- 
f trical engineering and industries in 
Europe during the past year, an in- 
creased development is to be noticed along 
all the different lines. While in some 
cases this is but a continuation of the 
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previous year’s growth, along other lines 
the development has been more rapid and 
this is especially the case as regards elec- 
tric traction, wireless telegraphy and elec- 
trochemistry. It is in these branches that 
the development is more noticeable, and 


in looking over the different enterprises 
which have been put in operation during 
the year we are struck with the consider- 
able improvement which has taken place 
both in the way of electric plants, either 
erected or in prospect, or new inventions 
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which lead us to hope for still greater 
progress in the future. 
ELECTRIC TRACTION. 

The progress in electric traction will be 
observed in the following résumé of the 
most important lines which have been es- 
tablished or: projected during the year. 
\; electric railroad of considerable in- 

cst is soon to be installed in the Pyre- 

: region and it will afford a connection 
i.:ween France and Spain across the 
»ountainous country. The road is to be 
it in two sections, the first of which 
ts from Villefranche, on the Southern 
ilroad of France and runs as far as 
joerg Madame, which is the last town 
he frontier; this section will be thirty 
‘es long and is remarkable for the high 
tudes which will be reached. Mont 
iis, the highest point, lies at 5,200 feet 
tude. At this point a second branch 
mects with the first line and will run 
twenty-five miles in the Pyrenees re- 
1. It is expected that the line will be 
« ontually extended across the frontier 
io Spain and join on to the existing 
way system. The new electric railroad 
i: the Isére region, from St. Georges de 
(.mmiers to La Mure, has attracted con- 
silerable attention owing to the use of a 
h sh-tension, direct-current system. Lo- 
comotives of 500 horse-powe1 take the cur- 
rent from an overhead line directly at 
»400 volts. Three wires are used over- 
ead, with rubbing contacts. The rail- 
road is fourteen miles long and is sup- 
plied from a hydraulic station on the Drac 
river. 
The recent catastrophe on the Paris 
etropolitan underground, which caused 
sich a great loss of life, has drawn at- 
iention to the defects which exist in the 
present system. A committee has been 
recently appointed to look into the mat- 
ior and see what improvements are to be 
lopted; it is made up of leading elec- 
‘rical engineers and railroad men. Paris 
vill soon have the most extensive under- 

‘ound system in Europe. The work on 
‘ie seven new sections which are to cover 

ie whole city is being rapidly carried 
on. The first of these sections was opened 
‘or traffie during the year. 

Electric traction has been making rapid 
»rogress in the north of Italy. The Milan- 
Gallarate-Porto Cerisio line, which is 
‘orty-five miles long, has had a great in- 
crease of traffic during the past year. At 
first only seven trains were run each way 
per day, but at present this number has 
een increased to forty. If the present pro- 
jects are to be carried out, electric traction 
will be introduced on five railroad lines 
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belonging to the Mediterranean company. 
This includes the Rome-Naples line which 
will be nearly 200 miles long. The trains 
are to be made up of three or more motor 
cars which will be operated from a single 
cabin. It is expected that 14,000 kilo- 
watts will be needed for the line during 
the first period, and to supply the road a 
large hydraulic station will be erected in 
the vicinity which will have 54,000 horse- 
power available. A commission has al- 
ready been appointed to study the ques- 
tion. The Valtelline road is soon to have 
three new electric locomotives which will 


‘be the most powerful in Europe. The con- 


tract has been awarded to the Ganz com- 
pany. These locomotives, which weigh 
sixty tons each, are of the four-axle type, 
each axle carrying a motor. The North- 
Milan railroad company purposes to 
change over all its lines to the electric 
system. This will cover a total of nearly 
200 miles of road which runs through the 
region, to the north of Milan and the 
lake district. In case the change is made, 
which seems quite probable, a large hy- 
draulic plant will be erected on the Liro 
near lake Como which will supply 5,600 
horse-power. A number of electric rail- 
roads have been installed in Germany dur- 
ing the past year. Among these is the 
Berlin-Wannsee road which is about fifteen 
miles long and operates very successfully. 
Another new road is the Berlin-Lichter- 
feld which uses trains made up of three 
cars. The third-rail, 500-volt system is 
used. 

Electric traction in Switzerland has not 
been behind in the line of progress during 
the year. One of the most successful of 
the new electric roads is the Fayet-St. 
Gervais-Chamonix line on which the 
traffic is constantly increasing. This road 
is one of the most important in the coun- 
try and is supplied by two large hydraulic 
plants. The new Jungfrau electric road 
is one of the latest achievements in the 
way of mountain climbing, running as it 
does through a series of tunnels in the 
side of the mountain and taking passen- 
gers to the top of the Jungfrau. The 
problem of reaching the numerous villages 
and health resorts which are located on 
high points of the mountain region is 
now being successfully solved by the new 
electric inclines or rack-and-pinion sys- 
tems which start from the railroad stations 
and climb the mountain side, often reach- 
ing high altitudes. A number of such 
roads have been installed during the year, 
among which may be mentioned the Aigle- 
Leysin which uses electric locomotives of 
the Thury pattern on the rack-and-pinion 
system. It is probable that Switzerland 
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will see one of the most extensive applica- 
tions of electric traction in Europe, as the 
government is now considering the ques- 
tion of transforming all the existing rail- 
road lines to the electric system, and a 
commission has been appointed to this 
effect, composed of leading railroad men 
and engineers. The recent experiments in 
high-speed electric traction which have 
been made in Germany on the Marien- 
felde-Zossen line are fresh in the minds 
of all, and the speeds of 130 miles an hour 
obtained here show what can be accom- 
plished in this direction. 
ELECTRIC LIGHTING. 

In electric lighting, one of the inter- 
esting features is the extensive use of 
steam turbine and dynamo groups. Most 
of the turbines are of the Parsons or 
Williams & Robinson types, whose speed 
varies from 1,000 to 30,000 revolutions 
per minute. A number of such groups 
have been installed in England, notably 
at Leeds, Newcastle and Harrowgate. 
In Germany one of the largest turbine 
groups in Europe has been recently in- 
stalled by Brown, Boveri & Company in 
the Essen works. The turbine develops 
no less than 10,000 horse-power; it is 
coupled to a 5,000-kilowatt alternator 
and a_ 1,500-kilowatt, direct-current 
machine. An interesting application of 
steam turbines in the army has been made 
at the Aldershot camp in England, which 
accommodates 16,000 men. The central 
station for lighting the camp uses three 
turbine and dynamo groups of 250 kilo- 
watts each. In Italy one of the largest 
of the new enterprises is the project for 
a lighting and power plant for the city 
of Venice. The municipality has 
awarded the contract for a large station 
to a home company, which is to erect a 
hydraulic plant on the Cellina river. A 
noteworthy feature is the rapid develop- 
ment of electric light and power plants 
in Spain, and a considerable number of 
new stations have been erected recently, 
using either steam, hydraulic power or 
gas engines. The “Castillana” is a large 
station which has been installed at 
Madrid. The city is also to be supplied 
from a new hydraulic station at ten 
miles distance. Another company is to 
erect a station using gas engines to the 
amount of 10,000 horse-power. Among 
the new stations in the Mediterranean 
region may be mentioned the new plant 
which supplies the city of Athens with 
light and power. The plant which has 
been installed by the Thomson-Houston 
company is at some distance from the city 
and also supplies the neighboring 
region; it is to furnish current for the 
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new electric railroad from Athens to the 
coast. 

In the way of incandescent lamps the 
leading novelties of the year have been 
the improved Nernst lamp and the new 
osmium filament brought out by Auer 
von Welsbach. ‘The Nernst lamp has 
now been brought to considerable perfec- 
tion by the Allgemeine company, of 
Berlin, and the same lamp is being 
manufactured at a branch factory in 
Paris. The new lamps give a good 
quality of light and are said to be durable 
as well as economical. One of the newest 
forms is a high candle-power lamp using 
one ampere and 220 volts; the heating 
coil is placed under the filament which 
has the form of a rod, so that the latter 
is entirely free and the light is not ob- 
structed. It is stated to run at 1.21 watts 
per candle-power. The new osmium 
lamps have been considerably improved 
and their performance is watched with 
interest. A new method has been dis- 
covered for making the filaments which 
is said to be greatly superior to the 
former process. A number of osmium 
lamps are now burning on trial in Ger- 
many, among others at the Pulda station. 
Lamps are now manufactured for the 
trade in sizes from ten to thirty-two 
candle-power, running on sixteen to 
forty-four volts. It is claimed that the 
lamp takes only one to two watts per 
candle-power and lasts from 500 to 1,000 
hours. As to are lamps the greatest im- 
provements have been made in the way 
of small The “Piccolo,” manu- 
factured by the Sirius company, of 
Leipsig, is a small lamp running directly 
on a 110-volt circuit and burning for 
ten hours. Another German lamp is 
known as the “Lilliput,” made by Sie- 
mens & Halske; it runs on eighty volts 
and uses a small carbon of five milli- 
metres diameter. This lamp burns for 
twenty hours. A newly invented lamp is 
the “Kignon” which uses the arc-incan- 
descent principle, burning in vacuo with 
one millimetre carbons and a long arc. 

WIRELESS TELEGRAPHY. 

On the Continent, Germany and Italy. 
seem to be taking the lead in wireless 
telegraphy. One of the most extensive 
projects which has been developed during 
the year is that which the Italian Govern- 
ment proposes to carry out in connection 
with Marconi and the English company. 
The whole country is to be covered by a 
series of stations which will be distrib- 
uted throughout the peninsula as well as 
in Sicily and Sardinia. These stations 


arcs. 


will be able to signal to a distance of 
200 miles by using accumulators alone, 
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and are properly spaced so as to com- 
municate with each other and also with 
the central post at Rome. There will be 
fourteen stations in all and the govern- 
ment is now at work upon the plans. 
Parliament recently voted $160,000 for 
erecting a high power station near Rome 
so as to signal to a similar station in 
South America. A new system of aerial 
telegraphy has been tried on the Italian 
coast; Professor Artom is the inventor, 
and the main feature is the use of a re- 
volving electric field which he obtains by 
using two masts and two oscillators in 
conjunction. By this method he is able 
to send electric waves in a given direc- 
tion so as to strike a distant station to 
the exclusion of others. The new ap- 
paratus has been tried not long ago at 
Spezzia, where it was possible to strike 
the receiving post quite accurately, and 
by shifting the transmitter the waves fall 
to one side of the receiver and do not 
affect the latter. This new method 
promises some interesting developments. 

The progress of aerial telegraphy in 
Germany during the last year has been 
considerable, mainly owing to the efforts 
of the leading companies. One of the 
principal events has been the consoli- 
dation of the wireless telegraphy interests 
of the Allgemeine and the Siemens & 
Halske companies. The former uses the 
Slaby-Arco system and the latter the 
Braun-Siemens. The company thus 
formed has already begun to construct 
apparatus of a new type, and is devoting 
considerable attention to the matter of 
portable stations for army use, with the 
apparatus mounted upon specially built 
A number of new inventions 
are promised, and a new method of 
syntonizing has already been brought out 
which showed very well in some of the 
recent tests. In one case messages were 
sent from the Riesen station in Germany 
to the Swedish post at Karlskrona. One 
of the recent marine systems is_ that 
has been installed between the 
German and Danish coasts. The two 
main stations on shore are now in con- 
stant connection with two of the largest 
passenger steamers which run _ between 
Kiel and Korsor. 

The last year has seen considerable 
progress in adapting wireless telegraphy 
to army use. Besides the portable out- 
fit mentioned above, several forms of 
army post are being tried in different 
countries. Among these may be men- 
tioned the new Guarini apparatus which 
was used not long ago in the Belgian 
Army manceuvres. Connection was es- 
tablished between the towns of Huy and 


wagons. 


which 
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Namur, one of the towns being supposed 
in a state of siege. Signals were sent 
to a considerable distance and prove the 
great value of wireless telegraphy under 
such conditions, enabling a city to com- 
municate with an army outside. In 
Austro-Hungary the Minister of War is 
experimenting with two movable stations 
mounted on wagons, containing a petrol 
motor and dynamo. The mast is sup- 
ported by balloons or kites. In France 
an automobile post of considerable size 
has been brought out by the Branly-Popp 
company. M. Ducretet is continuing his 
experiments in signaling from the shore 
to the warships with his new apparatus. 
The Russian Government has made a 
number of successful trials at the Mili- 
tary School of St. Petersburg, and now 
communicates as far as Warsaw. It is 
proposed to connect many of the distant 
cities of Russia with the capital by this 
means. 
HYDROELECTRIC INSTALLATIONS. 


A number of new hydraulic stations 
have been erected during the past year, 
especially in the Alpine region of Europe. 
Among the largest of these is the Mt. 
Cenis plant, which supplies the city of 
Turin and uses a fall of 2,700 feet with a 
capacity of 15,000 horse-power. Among 
the Swiss plants may be mentioned the 
new Letten hydraulic station, which sup- 
plies the city of Zurich. The turbines 
and the supplementary steam outfit give a 
total of 4,600 horse-power. A high-volt- 
age transmission line is that which runs 
from the Romanche hydraulic plant to the 
city of Grenoble, at a distance of twenty 
miles. The two three-phase alternators of 
2,500 horse-power deliver current at 3,500 
volts, which is transformed up to 32,500 
volts for the line. At the receiving sta- 
tion in the city it is lowered again for the 
secondary mains. This plant has been 
installed by the Brown-Boveri company, 
which has also erected a large station at 
26,000 volts on the falls of the Drac river. 
Among the new hydraulic plants in Italy 
may be mentioned that of Bussi, which 
supplies an electrochemical works. It con- 
tains seven turbine groups of 450 horse- 
power each, which deliver current at low 
voltage for the electrolytic works, and two 
other groups of the same size which sup- 
ply a high-tension line for light and power 
in the region. 

ELECTROCHEMISTRY AND ELECTROMETAL- 
LURGY. 


The most noticeable improvements in 
electrochemistry lie in the domain of the 
metallurgical processes, especially the pro- 
duction of iron and steel in the electric 
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furnace. Experiments are being carried 
out on a large scale in various parts of 
Europe, and it is hoped that the process 
will soon reach the commercial stage. The 
Stassano process used in the north of Italy 
reduces iron direct from the ore. The 
iron is obtained in a very pure state. In 
France the Keller furnace now produces 
ferrosilicon and ferrochromium on a large 
scale. At Kerousse a number of success- 
ful experiments are being made with a 
large furnace for the production of steel, 
which shows that it can be cheaply ob- 
tained. Another process for obtaining 
steel direct from the ore is used in Swe- 
den. One peculiarity is the use of the 
alternating current. A large primary coil 
in the centre is surrounded by a circular 
trough, which contains the material and 
thus forms the closed secondary circuit. 
Owing to the absence of gas, the steel 
which is thus formed is less brittle and 
has a remarkable resistance. The new 
experimental furnace is turning out about 
150 pounds of steel per day. The new 
vin process for vanadium and its alloys is 
-aid to be quite successful. It employs 
anodes of vanadium oxide and powdered 


Major Wireless 


INTRODUCTORY. 

LTHOUGH there has been a falling 
off in number of original patents 
in wireless telegraphy in the past 

year compared to 1902, the work of the 
year set forth in patents, proceedings of 
societies and other publications in the 
technical press, has been large in amount 
and in many respects of great importance 
in the history of this art. 

Great progress has been made during 
the year, and the foundations of further 
progress laid, by individual experimenters 
working upon an always-better under- 
standing of the ruling conditions of high- 
frequency phenomena. Such matters as 
correct design of transformers ; knowledge 
of the ionization of air at the spark-gap 
and the light it sheds upon methods of 
producing a genuinely quick rush for the 
wave-generating discharge and a low re- 
sistance in its path; understanding of the 
real function of the ground or water as 
a conducting surface; quantitative study 
of the energy radiated for a single dis- 
charge, of the rate of decay of oscil- 
lations, and of various methods of ren- 





1 This article will be followed by a similar compre- 
hensive review of the subject, by the author, entitled 
‘Minor Wireless Telegraph Progress,”’ in a later issue, 
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carbon pressed into rods, with a bath of 
fluoride of iron. M. Taubert’s new prod- 
uct, “oxylith,’” is now being made on a 
commercial scale by a large hydraulic 
plant in France. It is a preparation of 
higher oxides of sodium, and when placed 
in water gives off oxygen in a nearly pure 
state. 
TELEPHONE AND TELEGRAPH. 

Among the large telephone stations 
which have been erected during the year 
may be mentioned the Moscow central sta- 
tion, which occupies a six-story building 
and is one of the most complete in Europe. 
It uses a new system of lamp signaling, 
which suppresses the call-bell. In Paris 
the subject of increasing the telephone 
facilities is now being considered, as most 
of the stations and circuits are over- 
crowded and an extension is found neces- 
sary. One of the interesting inventions 
of the year is the Ducretet loud-speaking 
telephone, which is now being installed in 
some of the French war vessels. A recent 
Italian invention is the Brune and Turchi 
system of simultaneous telephony and 
telegraphy, using a separating coil which 
is lodged within the telephone itself, com- 


Telegraph Progress for 





By Joseph B. Baker. 


dering sending and receiving circuits re- 
spectively more persistent oscillators and 
more efficient resonators; such matters 
as these have constituted a varied ma- 
terial of experiment that has benefited 
not only by vigorous study, but also by 
the mere lapse of time that has per- 
mitted previous thought to ripen and 
show effect in a general advance of the 
art. 

It is to major results, preeminently 
representative of the year’s work, that the 
reader’s attention will be directed here, 
leaving comparatively minor. inventions, 
represented though such are by not a few 
patents, for attention in a later article. 

What seems to be easily the most im- 
portant advance in the art for the year 
1903, is that an entirely commercial de- 
gree of selectivity, announced for the 
Stone system last autumn, has been at- 
tained; and the disadvantage formerly 
current concerning wireless telegraphy— 
that owing to interference between the 
stations themselves such systems, even 
with so-called “tuning,” would be of 
little commercial value—is once and for all 
removed. In future, little or no signifi- 
cance can be attached to published ac- 





bined with two condensers. The telephone 
operates as usual while the telegraph is 
working, and the noise of the latter is 
suppressed. M. Ruhmer is carrying out 
his experiments in light telephony by 
means of a beam of light which falls on a 
selenium receiver, and is now able to com- 
municate at ten miles’ distance. 
ELECTRIC AUTOMOBILES. 

Development of electric automobiles has 
taken place mainly in the matter of com- 
bination systems using a petrol motor com- 
bined with an electric motor, and thus the 
car can run either in the city or on long 
distances. The petrol motor charges a 
battery which can drive the electric motor 
Many of the leading elec- 
tric automobile firms are now building 
Another system is the electric 
transmission, in which the petrol motor 
drives a dynamo and the current is sent 
through a controller to a motor placed 
upon the wheels, thus replacing the me- 
chanical transmission gearing and giving 
an casier running and an economy of 
power owing to the reduced friction. 

C. L. Duranp. 


when need be. 


such cars. 


Paris, December 26. 


the Year 1903. 


counts of the operation of two or more 
pairs of installations, without mutual 
interference, that do not contain a quan- 
titative statement of the actual differences 
in wave-frequency employed. We have 
learned within the last few months, upon 
competent authority, that waves differing 
in frequency by ten per cent may be se- 
lectively employed; and the time has dis- 
tinctly arrived when workers in this field 
must, to command attention, publish 
practically quantitative, as well as quali- 
tative, results. 
MARCONI, FLEMING. , 
Though from the point of view of ac- 
tual issue of patents Mr. Marconi did 
not evince last year his usual activity, 
nevertheless the extension of the Marconi 
system has been greater than ever, and 
nothing is more likely to produce perma- 
nent advances in the art than the experi- 
ence given by the numerous commercial 
installations that are now available to Mr. 
Marconi and his associates; and the al- 
most inevitable results will be important 
improvements, the value of which will be- 
come apparent in future. 
patent situation itself, it is hard to see 
how any device or circuit or method that 
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is worth anything can escape being con- 
structively tested in such an active and 
varied campaign of practical working. 
While it is outside the scope of this arti- 
cle to chronicle commercial extensions for 
the year, yet these remarks may well be 
supplemented by the following quotation. 
In an open letter printed early in the 
year from an official of the Marconi Wire- 
less Telegraph Company of America, it 
was truly stated that “the present stage 
of commercial usefulness as exhibited in 
results already accomplished, gives ample 
faith for better results. There is no other 
system than the Marconi which regular!y 
accepts commercial business for ship-to- 
shore transmission. There is no other 
system than the Marconi which can com- 
municate with the large fleet of steamezs 
which enter and leave New York harbor. 
There is no other system than the Mar- 
coni that has evidenced its faith in wire- 
less telegraphy by installing three expen- 
sive stations for transoceanic service, and 
no one but Mr. Marconi has transmitted 
messages through space across 3,000 miles 
of ocean.” 

The art of wireless telegraphy is great- 
ly indebted to Professor J. A. Fleming 
for throwing a flood of light upon the 
subject in his papers published during 
the year. These have served in a valuable 
degree to clear the air of a fog of incon- 
sistent notions on the subject advanced 
by many not so well qualified as he to 
discuss such intricate phenomena from 
the standpoint of high scientific attain- 
ment. The Cantor lectures, early in the 
year, were distinguished by masterly 
grasp of the history of the subject, by ap- 
preciation of the work of Marconi, which 
Professor Fleming has had unexampled 
opportunities to observe, by a discrimina- 
tive discussion of the real problems, of 
tuning, and by informative criticism of 
the work of others. 


TESLA. 


” The trend, accelerated during the past 
year, of all prominent workers in wire- 
less telegraphy toward advantageous use 
of the Tesla oscillator, makes this well- 
known circuit seem to reflect new credit 
upon its inventor. Apart from this, the 
problem of multiple-frequency tuning has 
had attention. In two patents of March 
17, 1903, covering method and apparatus, 
Mr. Tesla works for non-interferableness. 
The spirit of those patents announces 
that in wireless signaling a single fre- 
quency can be disturbed or “tapped.” 
Therefore, Tesla causes his signals to be 
transmitted by simultaneous trains of 
waves of two or more distinct frequencies ; 
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the conjoint action of such signaling 
waves upon the receiving circuit being re- 
quired to operate the receiving device. 
This scheme comprises the use of the well- 
known Tesla coils conductively or induc- 
tively associated, through an air wire, 
with an elevated capacity area used as a 
fulcrum for “disturbing the static charge 
of the earth.” It is to be noted in passing 
that the latter idea has been discussed by 
Dr. Lecher in a recent publication elabo- 
rating his own theory of wireless teleg- 
raphy, according to which electric waves 
are transmitted along the earth’s crust 
as they are along wires, and expressing a 
discouraging view of the difficulties of 
raising the earth’s potential by even a 
few volts. 


STONE. 


John Stone Stone, whose work for the 
year has been a remarkable culmination 
of carelfully prepared theory, works for 
secrecy and efficiency of wireless trans- 
mission. A group of patents issued in 
the spring of 1903 describes means of 
making it “practically impossible for an 
operator at a wireless station to receive 
intelligently a message not intended 
for his station, and second 
practically impossible for an operator at 
a wireless station to confuse or render 
unintelligible a message passing between 
two other stations.” The principle in- 
volved in these patents, based as the work 
is upon principles of accurate tuning by 
linked resonant circuits—whereby the 
charge impressed on the sending aerial 
is made to execute only forced vibrations 
of a definite period, and the receiving 
circuits only admit, from the receiving 
aerial, oscillations of the same period— 
forming the subject of earlier patents, 
is analogous to that of the combination 
lock in that the intelligible reception of 
the message involves the separate re- 
ception not only of different groups of 
sets of signal waves of different fre- 
quencies, but also the proper correlation 
of electromagnetic receiving devices of 
all of these groups to make up an actual 
series of dots and dashes, as one would 
reconstruct a cipher message from several 
independent and individually unintelli- 
gible communications. In the operation 
of this scheme, no one of the separate 
sets of trains of signal waves bears an 
intelligible message, but the combination 
is adapted to be synthetically dealt with 
by a group of individually-tuned re- 
ceiving circuits and ingeniously inter- 
connected relay devices at the proper re- 
ceiving station only, whereby the actual 
message is recorded. 
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Aside from the above-mentione:| 
patents, there is one new patent {o 
Stone upon selective signaling. In his 
previous cases Mr. Stone has described. 
but not claimed, local resonant circuits 
conductively connected with the antenna. 
The object of the new patent is to defi- 
nitely claim a resonant circuit conduc- 
tively connected to the antenna; and also 
to cover a self-restoring receiving devic: 
utilizing in its operation the kineti: 
energy of the current developed by ar 
riving waves in the resonant circuits o/ 
his system. 

It is significant to note that man\ 
inventors are converging upon the charac- 
teristic feature of the Stone system, viz.: 
“resonant weeding-out circuits” inter- 
posed both at transmitting and receiving 
stations—the construction adopted bj 
Stone to attain a high degree of selec- 
tivity, and immunity from interference 
generally. The degree of selectivity at- 
tained is “ten per cent:” that is, a varia- 
tion of ten per cent from the proper period 
of the signaling waves, or of the receiving 
circuit, reduces the receiving efficiency 
from a high maximum to zero. There is 
also a strong resemblance between some of 
the more recent patents issued to other 
workers, and those issued to Stone upon 
applications filed in the early part of 1901, 
for simultaneous transmitting and receiv- 
ing with special applications to duplexing 
and relaying. The opacity of his chain ol 
tuned circuits to disturbances renders 
eminently advantageous the use of a 
delicate receiving device of the bolometer 
type; which when made with resistance 
material having a positive temperature 
coefficient and worked at the best local 
current strength for sensitiveness, is, 
ordinarily, liable to vexing burnouts by 
the action of stray foreign radiation 
reaching the receiving aerial or circuits. 
The completeness of the screening from 
such disturbances, as practically attained 
by Mr. Stone, is strikingly exemplified 
at the Cambridge-Lynn installations, 
where heavy trolley traffic in the im- 
mediate vicinity of both stations does 
not cause perceptible effect in the re- 
ceiver. 

LODGE-MUIRHEAD. 


Karly in the year readers of the tech- 
nical press were treated to illustrated an- 
nouncements of a complete and elaborate 
“system,” the result of grafting upon the 
practical telegraph and mechanical expe- 
rience of Dr. Muirhead the early ideas of 
Sir Oliver Lodge on the subject of tun- 
ing in Hertzian wave telegraphy. A con- 
tinuously self-decohering coherer of novel 
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mechanical design, depending upon the 
phenomenon of non-contact between a 
globule of mercury and a moving surface 


of stec!, and applied to a siphon recorder 
as receiving instrument, and a special 
form of electromechanical interrupter or 
“buzzer” to give regularly-succeeding 
signaling impulses adapted to the new 


combination of receiving instruments, 
presented in an unusually detailed 
The improved tuning circuits 


were 


manicr. 

announced were not as concretely de- 
scribed, however: a feature pretty com- 
mon, 't may be observed in passing, in 
all »blications in the art of “wireless” 
incl. ng the patents themselves. When 
it co .cs to exact specifications of induc- 
tan “jiggers,’ condensers, or other 
circu'' details that would enable “one 
skill: | in the art” to reproduce the defi- 
nite sults claimed, they are not to be 
foun. 

Fren an inspection of the most recent 
Lod: -Muirhead patents it is important 
to noe that the circuits which have been 
empl ved in the successful tests heralded 
in plications during the year differ very 
mate: ally from the circuits shown in the 
first dition of Sir Oliver’s book, “Sig- 


nalins Through Space without Wires,” 
and in his previous patents; in which 
earlier publications the (artificial) induc- 
tances and (natural) capacities used in 
securing a predetermined frequency of 
oscillation at the sending end and favor- 
ing ‘he same frequency at the receiving 
end are incorporated in the length of the 
radi: ior itself. During the past year the 
aeri:'s have been made to play a subordi- 
nate part in the tuning. The more recent 
patents show clearly that the antenna no 
long:r comprises the early inverted cone 
capacity area connected through induc- 
tances to the spark-gap, but has become a 
simple aerial emitter, inductively con- 
necicd with circuits made up of “lumped” 
indvctanees and capacities, themselves in- 
duciively interconnected for the purpose 
of --reening out, alike from the antenna 
at ‘he sending station and from the re- 
cei: ng apparatus at the receiving station, 
all oscillations of a frequency foreign to 
the predetermined or selective frequency 
of ‘he signaling. 

‘he earlier system, as a genuine half 
osc:llator, genuinely “loaded,” constituted 
a vicat advance, in its day and generation, 
over the existing Marconi vertical-wire 
tel sraphy which lacked a definitely pre- 
dominating period of vibration and was 
incipable of producing anything which 
could be called a train of waves; for by 
adiiing inductances to his radiator, Lodge 
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gave it a pronounced fundamental rate of 
vibration, and so developed a basis for 
genuine tuning. In acoustical analogy, 
a weight had been added to the vibrating 
string at its centre. In his later circuits 
the development has been toward a far 
longer train of effective waves, secured 
by producing powerful and persistent os- 
cillations in a strictly local circuit having 
lumped inductances and lumped capaci- 
ties and delivering these oscillations to 
the aerial, which now plays a wholly sub- 
ordinate part as a mere emitter. In Pro- 
fessor Fleming’s nomenclature, from hav- 
ing been a merely “responsive” system it 
has become a “stiff” system more genuine- 
ly selective. Curiously enough, the spirit 
of the “specifications and drawings” cov- 
ering this new work of the Lodge-Muir- 
head experts follows almost exactly the 
same broad scheme of attaining commer- 
cial selectivity that has been attained by 
Stone in this country, whose patents ante- 
date Lodge’s. The term “selectivity” is 
used advisedly here, not synonymous in 
this connection with effective commercial 
tuning covered by patents to Stone as to 
be referred to. 
FESSENDEN. 


Professor Fessenden has been a promi- 
nent worker for the year, judged by issue 
of patents and publication of methods and 
results in the technical press. From re- 
cent patents it must be inferred that he 
contemplates obtaining selectivity by a de- 
vice not very different from the Lecher 
oscillator, which increases the effective 
length of his transmitting and receiving 
conductors in much the same way in whicn 
a Muirhead condenser increases the effect- 
ive length of a submarine cable. In this 
respect these patents compare interesting- 
ly with former work of Slaby. Several 
patents deal with various applications of 
“group frequency” to multiple selective 
telegraphy, and with a receiving device of 
the coherer type; and there is a reissue of 
the “cylindrical cage” radiator patent in 
1902. 

The most promising feature of Fessen- 
den’s work, judged by what has been cred- 
ited to him in the press, is the liquid bar- 
retter. This is stated to be an improve- 
ment upon the same worker’s metallic 
barretter which formed the subject of elab- 
orate description in 1902. It is stated to 
possess a sensitiveness many times that of 
the best barretter operating on the same 
principle and utilizing an extraordinarily 
short and fine metal wire. This earlier 


form, it has been reported, is liable to be 
burned out when connected to the aerial 
in a non-selective or insufficiently selective 
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receiving circuit by the action of electric 
radiation reaching the aerial from acci- 
dental sources. The liquid barretter, hav- 
ing the advantage of a large, and negative, 
temperature coefficient would seem to be 
not only secure from burnouts but to be 
capable of easier production of more posi- 
tive signals. As the latest important pub- 
lished example of experimental work on 
receiving devices utilizing the integrated 
effect of the arriving signaling waves— 
comparing favorably, as such devices do, 
with “coherers” as ordinarily used in an 
open-circuit receiving system and operated 
by the maximum electromotive force due 
to arrival of the wave—the liquid barret- 
ter must be regarded as a decided advance. 
Quite recently Schloemilch has published 
another form of this device. 

DE FOREST, SLABY-ARCO, BRAUN, DUCRE- 

TET, GUARINI. 

Dr. De Forest’s work for the past year 
is a striking instance of paucity of publi- 
cation of experimental details, accom- 
panying considerable commercial activity. 
It is the characteristic of Dr. De Forest’s 
work, and a feature of recent patents, 
that he has from the first made large 
use of the Lecher oscillator in its simplest 
type as a means of controlling signaling 
frequencies, placing the receiver at a 
potential loop or at a current loop ac- 
cording to the nature of the receiver. He 
has, however, elaborated the application 
of the Lecher oscillator, not only by the 
introduction of lumped inductances and 
lumped capacities whereby the nodes and 
loops are forced to take up special posi- 
tions, but also by Lecher’s original 
method of forcing current nodes by plac- 
ing short-circuits upon the tuning wires 
at determined points. Theoretica! and 
practical considerations would indicate 
that the degree of resonance so obtained 
is not as great as that obtainable by 
a simple resonant circuit, in which 
latter the effect of attenuation due to 
distributed capacity is not so serious. As 
a compromise, however, Dr. De Forest 
has made use of abrupt changes in the 
electrical constants of the oscillator in 
order to elevate the potential at the re- 
ceiving device. In short, an examination 
of the patents shows that he has well- 
nigh exhausted the capabilities of the 
Lecher oscillator in its application to 
wireless telegraphy. A recent article con- 
tributed by Dr. De Forest to an English 
periodical presents some instructive mat- 
ter on practical details of wireless tele- 
graph working. 

Nothing new during the year by Dr. 
Slaby, nor for the “Slaby-Arco system,” 
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as such, beyond some items of financial 
news in the English technical press re- 
ferring to consolidation with the inven- 
tions of Ferdinand Braun, has been 
brought out. Early in the year Count 
Arco published a new practical method 
of tuning based on actual measurements 
of energy delivered to the aerial, and of 
distribution of energy in his circuit con- 
taining the adjustable inductance which 
he terms his “multiplicator” or “multi- 
This contribution is a type of 
the thorough quantitative work that the 
present stage of the development of this 
art demands, and sets forth a definite 
theory of tuning and some instructive 
experiments. Similar to the multipli- 
cator of Arco is the adjustable, sliding 


plier.” 
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contact solenoidal inductance patented by 
Ducretet. A report of a lecture by Braun 
at Strassburg, delivered in the early part 
of the year, contained the claims that 
the reaching of distance was no longer 
a question, and that a high degree of 
“directive power’ was practically at- 
tained. The basis of the latter claim is 
confined to a patent issued last Novem- 
ber, in which a system of antenne is 
disposed in the form of a cylindrical 
parabola (of which the antenne are 
vertical elements) and so connected by 
straight wires to a common spark-gap 
as to give rise, upon their discharge, to 
an extraordinarily powerful directed 
beam of Hertzian radiation. In a mili- 
tary signaling set described in January, 
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essentially closed-circuit-oscillator systems 
of connections with a heavy condenser in 
series with spark-gap and primary of a 
transformer, adapted to handle a persist- 
ent train of waves, and elimination of 
the need of a good ground—all in com- 
pact form planned with German 
thoroughness—are noteworthy features, 
This system (the Braun-Siemens and 
Halske) is also described in English, 
by Emile Guarini, whose work for the 


year has been largely that of a publicist 


for wireless telegraph and other inven- 
tions. An ingenious suggestion of 
Guarini’s to give fire-alarms automatic- 
ally by thermostatically controlled wire- 
less telegraph apparatus, has been a re- 
cent subject of minor controversy. 


The Progress of Electricity During 1903. 


tant papers have appeared ; but there 

has been a steady accumulation of 
facts in regard to ionization and the move- 
ment of negatively charged particles; in- 
deed, one finds the literature of electro- 
chemistry steadily growing greater than 
that of electricity apart from chemistry. 
It is generally felt, I believe, that the great 
advances of the future are to be in the 
borderland between physics and chemistry ; 
moreover, skilful experimentation of a 
quantitative nature has lagged behind 
mnmathematical analysis. We must know 
more accurately the value of what are 
termed constants. The value or the relative 
significance of so-called constants, which 
figure in our equations, are too often as- 
sumed in order to make our differential 
equations solvable. 

When we reflect revolution 
would occur in the world if by some proc- 
ess electricity could be obtained directly 
from coal, we realize how important elec- 
trochemical investigations are. ‘To con- 
sign the steam engine, which represents 
such years of labor and refined calcula- 
tions, to the dump heap would truly be 
an achievement; and there does not scem 
to be any scientific reason why it may not 
be accomplished. 

The theories of electricity propounded 
in Clerk Maxwell’s great treatise are still 
being tested and have not been found in- 
valid. It is interesting to note how many 
predictions made by Maxwell have been 


I THE theory of electricity no impor- 


what a 


Pender, working with Cremieu 


verified. 
in Paris has shown the extreme probability 
of the magnetic effect of a moving charge 
which was calculated and predicted by 
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Maxwell; and apparently proved experi- 
mentally by Rowland. Cremieu had been 
unable to find this effect; but Pender, 
working with him, showed that Cremieu 
had overlooked a shielding effect that 
arose from a dielectric interposed between 
the revolving charged plates. Two other 
predictions of Maxwell, the pressure of 
light and the connection between elec- 
trical conductivity and the reflection of 
light, have also been verified. In all the 
theoretical work of the past year we find 
constant references to Maxwell’s electro- 
magnetic theory of light. 

One is naturally led to speak of one’s 
own work—for in order to be successful 
it should assume a great importance in 
one’s eyes. I have had occasion to reflect 
upon the relation or analogy between light 
waves and electrical waves from some ex- 
periments with a distributed capacity 
which represents about forty miles of 
cable. When a low note is transferred by 
a telephone into electrical undulations, 
and sent first through half of this cable 
and then through the entire length, it is 
hard to detect the difference in loudness; 
when, however, a high note is sent in a 
similar manner this note dies out in a 
marked way with the length of the cable; 
the theory readily predicts this. What 
interests me is the analogy in the case of 
light. A piece of ebonite a millimetre 
thick allows the ultra and invisible rays 
of sunlight of wave-length of twenty-five 
thousandths of an inch and even longer 
to pass through it; while it completely 
absorbs the shorter wave-lengths. This 
region between the long waves of light and 
the short waves of electricity is perhaps 


the most interesting one in physics. The 
shortest waves of electricity are a fiftieth 
of an inch long, while the longest waves 
of light known are at least a ten-thou- 
sandth of an inch in length; so that there 
is a large gap to investigate. 

A new instrument often leads to great 
discoveries. It is probable that Faraday 
and Henry could not have made the dis- 
coveries which have led to all the modern 
developments in practical electricity if a 
sensitive galvanometer had not been de- 
vised by Sweigger and Nobili. So much 
attention has been paid to the develop- 
ment of galvanometers that it seems im- 
possible that a new form can be invented; 
yet Einthoven, of the University of Ley- 
den, has just described (Annalen Der 
Physik N. 13, 1903) a new departure in 
the construction of this instrument. A 
very fine silvered quartz fibre is stretched 
between the poles of a powerful electro- 
magnet. When a current is sent through 
this fibre it moves out of the magnetic 
field. The poles of the magnet are high 
so as to affect the length of the fibre. ‘They 
are bored through at the middle of the 
field so as to admit light and also to allow 
of the use of a microscope to read the 
minute excursions. The period of swing 
can be made extremely short; and the fibre 
can therefore follow extremely rapid al- 
ternations of current. By means of a slit 
perpendicular to the length of the fibre 
one can obtain photograms of the excur- 
sions of this fibre. The instrument is one 
hundred times more sensitive than the 
most sensitive galvanometer in use and 
will probably be especially useful in physi- 
ological investigations where electricity is 
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playing an increasing and most important 
role. 

This rapid review of the progress of 
electricity during the past year does not 
take account of the steady progress in 
the improvement and refinement of elec- 
trical machinery and electrical testing ap- 
paratus. The director of a physical labora- 
tory is constantly reminded of the neces- 
sity of consigning apparatus to the refuse 
heap in order to install new and more 
scientific forms. 

acstecohdlliibliitisies 
Report on the Engineering Building. 

‘he joint committee appointed by the 
several engineering societies to devise ways 
and means of carrying out Mr. Andrew 
Carnegie’s plan for constructing a suit- 
able building to be occupied by the soci- 
eties, and for the construction of which 
he offered $1,000,000, has adopted the 
recommendations gf the subcommittee on 
organization and instructed the latter 
committee to take the necessary prelimi- 
nary steps to receive the legislative action 
for which its report called. 

The committee on organization, which 
consists of Messrs. A. R. Ledoux, Charles 
Wallace Hunt and Schuyler S. Wheeler, 
advises as follows: 


|. The total amount offered by Mr. 
Carnegie shall be administered as two 
gilts; one to the engineering societies and 
the other to the Engineers’ Club, each to 
he held and administered independent of 
the other. The allocation of the fund to 
be made at once, but the buildings to be 
designed and erected as one operation; 
thereafter the respective titles and ad- 
ministrations to be entirely independent. 

2. The property represented by land, 
buildings and equipment of the engineer- 
ing societies, shall be held and adminis- 
tered by an executive corporate body, pref- 
erably under a special charter, to be ob- 
tained from the state of New York, each 
of the constituent societies being entitled 
to name from its membership three per- 
sons to act as incorporators and there- 
ifter as directors. 

3. Each society annually to elect or ap- 
point, as its by-laws may prescribe, one 
of its voting members to serve on the 
hoard of directors of the executive cor- 
poration for a term of three years; a va- 
caney in said board to be filled by an ap- 
»ointment made by the society the retire- 
ment of whose representative causes the 
vacaney. 

1. The land and property being held 
for the societies by an executive corpora- 
tion, the said corporation may, to pay for 
the land acquired, issue certificates of in- 
‘ebtedness or bonds bearing interest at 
four per cent, andi redeemable on six 
months’ notice, the buildings being a gift 
from Mr. Carnegie. 

5. Hach of the constituent societies may 
purchase and hold an equal amount in 
value of the said bonds or certificates, but 
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the board of directors of the executive 
corporation may authorize any of the con- 
stituent societies to hold an additional 
amount; that is, in excess of its portion, 
but such excess shall be subject to recall 
at its par value at any time that the di- 
rectors of the executive corporation may 
so order, to the end that each society shall 
have an equal interest in the property of 
the corporation if it so desires. 

The certificates held by each society 
shall be inalienable unless they are of- 
fered to the executive corporation at their 
par value, and such tender shall not be 
accepted by the board of directors within 
one year thereafter. 

6. The property of the executive cor- 
poration shall be used perpetually as a 
meeting place and headquarters for the 
constituent societies, and for such other 
scientific associations as may be tempo- 
rarily admitted by the consent of the 
board of directors of the executive cor- 
poration. Such association may pay a 
pro rata share of the expenses of the 
headquarters, but no profit shall be made 
from such use. 

%. Each of the participating societies 
shall be entitled to rooms and space in 
the property adequate to its need, paying 
its share of the running expenses in ac- 
cordance with the amount of space occu- 
pied; said space to be assigned and a 
proper assessment therefor determined 
by the board of directors of the executive 
corporation. 

8. The excess of receipts over expendi- 
tures, if any, shall be used for reducing 
the subsequent contribution of the several 
societies for maintaining the building, 
and for the advancing of engineering 
arts and science, by and through the par- 
ticipating constituent associations. No 
dividends shall be declared or profits 
divided, but a reasonable repair and re- 
building fund may be established. 

9. If the income of the executive cor- 
poration shall be less than the expendi- 
ture, the deficiency shall be made good by 
an assessment on each of the constituent 
societies, so allocated as to be in propor- 
tion to the number of voting members of 
each society. 

An excess of receipts over expenditures 
may be allocated to the societies in like 
manner to reduce their annual assess- 
ment. 

10. Should any of the constituent so- 
cieties fail or refuse to appoint directors, 
the remaining members of the board of 
the executive corporation shall adminis- 
ter the property with all the force and 
effect as though the board contained its 
full quota of members. 

11. Finally, your committee, in offer- 
ing the above suggestions, has had in 
mind the setting aside of the money used 
for a building for the Engineers’ Club, 
so that on the completion of the said 
building, the relations of the club and of 
the engineering societies will terminate. 
Thenceforward, the constituent societies 
are to carry through the executive cor- 
poration the administration of the build- 
ing and its accessories, leaving the scien- 
tific, professional, intellectual and finan- 





cial activity in each organization en- 
tirely independent of the others, and free 
to develop to any extent and along any 
line that may be determined each for it- 
self. 

When the subcommittee on building 
plans took up the consideration of the 
necessary areas, it developed at once that 
the cost of the building which would be 
required for the accommodation of the 
engineering societies, on 125 feet front 
on Thirty-ninth street and the Engi- 
neers’ Club on a fifty-foot front on For- 
tieth street, would exceed the preliminary 
or tentative figure mentioned by Mr. 
Carnegie in his official letter of gift. 

When this conclusion was reached, a 
special committee was appointed to visit 
Mr. Carnegie and talk the matter over 
with him. He made it evident that it 
was his desire and intention to erect a 
building which should be a monument to 
the engineering profession, and that it 
was his purpose to make ihis building 
adequate and the question of cost was, 
in his mind, secondary, to the attaining 
of the object dear to his heart, which was 
the bringing together of all classes of en- 
gineers into a building in which they 
could cooperate for the common purpose 
of the profession. 

The building committee reports that 
the requirements for space for the three 
societies which have signified their pur- 
pose to make use of the building is as 
follows: American Institution of Elec- 
trical Engineers, 5,200 square feet; 
American Society of Mechanical Engi- 
neers, 5,500 square feet; American In- 
stitute of Mining Engineers, 5,120 
square feet. 

The American Society of Civil Engi- 
neers can not take definite action until 
after its January meeting. It will prob- 
ably need 9,000 square feet if it decides 
to act with the other organizations. 
> 
Bitumen in Insulating Compositions. 

At a recent meeting of the Faraday 
Society, of England, Mr. J. A. Sutherland 
read a paper entitled “Bitumen in Insu- 
lating Compositions.” The author points 
out that little or no reliable data have 
been published as to the use of bitumen 
for electrical purposes. The chief source 
of this material is Trinidad lake, where 
there is estimated to be a quantity of 
9,000,000 tons, which appears to be re- 
newed to the extent of 20,000 tons an- 
nually. Upward of 150,000 tons are ex- 
ported yearly. The physical and chemical 
properties and constitution of bitumen 
prove it to be infinitely superior to gas 
or coal tar for insulation and durability. 
Care should be exercised in refining. The 
temperature should be regulated, or the 
results will be injurious, both for paving 
and for electrical purposes. 
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BOOK REVIEWS. 

“Electric Lighting and Power Distribu- 
tion.” Vol. II. W. Perren Maycock. Lon- 
don, Whittaker & Company. New York, 
the Macmillan Company. Cloth. 684 pages. 
5% by 7 inches. 407 illustrations. Sup- 
plied by the ELectricaL REVIEW at $1.50. 

This book is the second volume of a set 
on elementary electrical engineering. It 
contains eight chapters, which commence 
to number with ten. The subjects of these 
chapters are characteristic curves, ele- 
ments of alternating currents, alternators, 
electricity supply meters, motors, storage 
batteries, static and rotary transformers, 
and power stations. The book is designed 
to meet the needs of students preparing 
for the preliminary and ordinary grade 
examinations of the City and Guilds of 
London Institute. This object of the au- 
thor bears its impress on the book, which 
contains numerous worked-out numerical 
examples and lists of questions prepared 
from old institute examination papers. 
Frequent use is made of hydraulic and 
mechanical analogies. The book is ac- 
curate and a large amount of material is 
presented in a popular and elementary 
manner. Very little is given on converters 
or on variable speed control. The typo- 
graphical make-up is not attractive. The 
book is well adapted to the uses of those 
who are forced to self-study. 


“Fowler’s Electrical Engineer’s Year 
Book.” Fourth edition. Manchester, Eng- 
land. Scientific Publishing Company. 
Boards. 550 pages. 4 by 6 inches. Illus- 
trated. Supplied by the ELecrricat RE- 
VIEW at 75 cents. 

This book contains, in addition to the 
usual tables, much valuable information 
upon - electrical subjects. Fundamental 
electrical laws are given, units defined, 
and the methods of making measurements 
discussed. Instruments of recognized 
standard types are described, and direc- 
tions given for their proper use. Wiring 
rules and regulations are also covered 
fully, and much practical data on con- 
ductors are added. Magnetism and mag- 
netic measuring instruments, and electro- 
magnets and their calculation, are dis- 
cussed. Under dynamos and motors the 
various classes of machines, both alternat- 
ing and direct, are described, and their 
characteristics pointed out. Chapters are 
devoted to electric lighting, alternating- 
current theory and application, electric 
traction, switchboards, each chapter con- 
taining a good deal of practical informa- 
tion. Accessory apparatus, such as boil- 
ers, economizers, ete., is discussed briefly, 
and a directory of electric light, power 
and traction stations in the United King- 
dom is given. This includes the locality, 
the owner, engineer, the type of station 
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supply, and a description of the power 
equipment. 

“The Dynamo.” C. C. Hawkins and F. 
Wallis. Third edition, revised and en- 
larged. London, Whittaker & Company. 
New York, the Macmillan Company. Cloth. 
925 pages. 5%4 by 7% inches. 413 illustra- 
tions. Supplied by the ErecrricaL REVIEW 
at $3.00. 


This book is devoted to the theory, de- 
sign and manufacture of direct and al- 
ternating-current generators. Motors, 
converters, boosters, transformers and 
other similar apparatus are not considered, 
some of them not even being mentioned. 
The theoretical treatment includes, besides 
the matter which is to be found in nearly 
all books upon the subject, a full exposi- 
tion of the fundamental principles and 
facts of magnetism and of electromagnetic 
induction. In connection with the design 
of direct-current dynamos is a very full 
chapter on the principles of commutation. 
This chapter is based upon Professor 
Arnold’s work, and to those who do not 
read German this will be welcome. In 
connection with the design of alternators 
there is also a thorough chapter on arma- 
ture reaction and regulation of alternators. 
The book closes with a chapter which gives 
descriptions of typical dynamos from the 
manufacturers of various nationalities. 
This work should prove of great value 
to designers and to electrical engineers. 
There is a great deal of information to be 
found in its pages—but there are too many 
of them (925). The bulk is due to three 
causes, namely, to the difficult style of 
the authors, to the lack of discrimination 
as to the relative importance of topics, and 
to the effort to present the subject, in 
one book, to readers of widely differing 
intellectuality. In regard to the last 
point, very elementary principles, numeri- 
cal examples, with all details even to 
cancellation marks, together with complex 
differential equations, form an indigestible 
mixture of incompatibility. 

“Conduction of Electricity through Gases.” 
J. J. Thomson. Cambridge, England. Uni- 
versity Press. Cloth. 566 pages. 6 by 9 
inches. Diagrams. Supplied by the Exxc- 
TRICAL REVIEW at $4. 

This book gives the results of the study 
of electrical conduction through gases 
which has been so brilliantly carried for- 
ward by the author and his assistants. 
In it are compiled the results of a vast 
amount of experimental research and 
mathematical analysis, the whole forming 
a most valuable treatment of this newest 
branch of physical science. The author 
endeavors to develop the view that the 
conduction of electricity through gases is 
due to the presence in the gas of small 
particles charged with electricity which, 
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under the influence of the electric force, 
move from one part of the gas to the 
other. Gas, in a normal state, conducts 
electricity to but a slight extent. Gasos 
may, however, be put into such a state 
that they will conduct easily, and this 
book ‘deals strictly with the study of this 
state. Having developed the idea of the 
ion, reasons are given for believing that 
ions set free from all bodies are identical, 
The many and ingenious methods of de- 
termining the velocity of these ions are 
discussed in the second chapter, the third 
chapter dealing with the mathematic.| 
theory, and chapter four with the effect 
produced by magnetic fields. Chapter five 
and chapter six take up the determination 
of the ratio of the charge to the mass oi 
an ion, and thd determination of the 
charge carried by the negative ion; and in 
chapter seven is given the method of d:- 
termining the size of the ion. Methods 
of ionizing gases, due to incandescent 
solids, flames and Reentgen rays, are dis- 
cussed in chapters eight, nine and eleven: 
chapter ten dealing with photoelectric e!- 
fects. Chapter twelve—the longest in the 
book—deals with Becquerel rays, bringing 
the subject of radioactivity up to Janu- 
ary 1, 1903. Chapter thirteen takes up 
the spark discharge; fourteen, the electric 
arc; fifteen, discharge through gases at 
low pressures, and sixteen, the theory of 
the discharge of the vacuum tube. Chap- 
ters seventeen and eighteen deal with 
cathode rays and Reentgen rays, respect- 
ively, while the last chapter deals with 
the properties of moving electrified bodice. 

———__ => 
The Annual Reception of the Ameri- 

can Institute of Electrical 

Engineers. 

The annual reception of the American 
Institute of Electrical Engineers will }) 
held on February 11, 1904, the birthday 
of Mr. Thomas A. Edison. This dinne: 





will serve as a demonstration in honor. 


of Mr. Edison, and on that occasion the 
forma] exercises will be held incident to 
the turning over to the Institute of th: 
Edison Medal funds. Mr. Calvin W. Ric: 
is chairman of the reception committee. 


———__—_. > 


The Fire at Sandringham House, 
England, Not Caused by 
Electricity. 

The London Electrician states that the 
report circulated to the effect that th: 
recent fire at Sandringham House, Eng- 
land, was caused by the electric wiring 
is not true. An official statement has 
been issued explaining that the fire was 

not caused by electricity at all. 
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Electrical Patents. 


An electric heater has recently been 
patented by Mr. John F. McElroy, of Al- 
bany, N. Y., who has assigned his entire 
interest in the patent to the Consolidated 
Car Heating Company, of Albany, N. Y. 
The present invention consists of a porce- 


lain cove having a spiral groove on its 
exterior surface, in which is laid a spirally 
compose! heating coil. In the core is 


a square bole or passage from end to end, 














Loner. DINAL SECTION oF NEW ELECTRIC 
HEATER. 

located somewhat eccentrically and 
throug): .his hole is passed a square rod 
that hos in place the end pieces, and 
also ser. s aS a support or retaining de- 
vice for the core and coil within the 
casing. arallel to the square hole is a 
small rind hole extending through the 
core, ani through this hole is passed a 
return ire leading from the left-hand 


end of ‘ne core where the winding is fin- 
ished, back to the right-hand end where 
the winding is started. By this means 
both terminals of the winding are brought 
to the same end of the core and are ready 
for connection with external circuit in 
any known manner. 

Mr. \ictor Lowendahl, of Stockholm, 
Sweden, has patented in this country an 
electric conductor, the object being to use 
it in the manufacture of electric brushes 


which are suitable for use on dy- 
namos and electric motors and com- 
bine ie good qualities of both car- 
bon «and metal brushes. In _ the 


present invention the electric conductors 
are mode of grains of carbon coated by 
galvanic action, for instance, with a layer 
of metal, perhaps copper, compressed in 
a vacuum, without the use of any ad- 


hesive, into a solid body of the desired 
shape and hardness. In this manner a 
perfecily homogeneous body is said to be 
obtain «1 which is free from passages and 


pores and forms a coherent metallic con- 


ductor with grains of carbon embedded 
therein, and which has a higher conduc- 
tivity and offers little resistance to the 
passay> of current. 


Mr. George J. Crossland, of Mobile, 
Ala., lias recently patented an electrical 
switch, the object being to provide a 
plurality of actuating magnets which are 
compactly arranged and associated with 
simple means connected with the switch 
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for operating the same. Another object 
of the invention is to provide novel and 
efficacious means mounted upon the car 
to close the circuits of which the magnets 
form a part. In the invention the tracks 
and trolley wire of an electrically oper- 
ated road serve as conductors to which 
the poles of the generator are connected. 
Branch tracks leading from the main line 
are employed and also a stub-switch, ar- 
ranged at the junction of the inner rails, 
controls the direction of the cars passing 
over the main tracks. The means for 
actuating the switch constitutes the sub- 
ject matter of Mr. Crossland’s invention, 
which is as follows: a casing is arranged 
between .the tracks contiguous to the 
switch, preferably being fitted between a 
pair of ties. Within this casing are fixed 
a pair of separate oppositely arranged 
electromagnets suitably secured to a frame 
that is fastened within the casing. These 
electromagnets each comprises a pair of 
electrically connected coils wound upon 
suitable cores, the poles of which are ar- 
ranged opposite the poles of the other 
magnet. These magnets are spaced a 
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slight distance apart and arranged side 
bv side. They each have separate connec- 
tions with the rails, their other terminals 
being connected to separate contact plates 
arranged between the rails some distance 
from the switch, said contact being pref- 
erably secured to one of the ties. It will 
thus be seen that each magnet has a sepa- 
rate open circuit, and these circuits are 
arranged to be completed by independent 
closers fixed upon the car and operable 
by the motorman. Spaced brackets are 
attached to the underside of the front 
platform and a lever is pivoted interme- 
diate its ends to one of said brackets, said 
lever being provided with a down-turned 
terminal, the end of which has a roller 
that coacts with the contact-plate of the 
corresponding circuit. This terminal is 
provided with a suitable insulated joint, 
and an electrical connection is made be- 
low this joint with the trolley pole and 
consequently with the trolley wire. 


An 
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actuating lever is pivoted intermediate 
its ends to the other bracket, said lever 
having one end coacting with the adjacent 
end of the contact lever, its other end be- 
ing upturned and projecting through the 
platform, being provided with a foot- 
piece. The contact lever is normally held 
elevated by a coiled spring, interposed be- 
tween its upper end and the underside of 
the car platform. When the motorman 
depresses one of the actuating levers, the 
roller located upon the down-turned ter- 
minal of the corresponding contact lever 
will be brought into engagement with the 
contact plate beneath it, and as a result 
an electrical circuit will be completed of 
which one of the magnets forms a part, 
thereby energizing it. Actuating means, 
in the form of a rod slidably mounted in 
the casing between the magnets and pro- 
jecting beyond the same beneath the 
switch-piece, is employed, this rod being 
connected with the switch. The project- 
ing end of the rod is provided with an 
upstanding pin that is journaled in the 
switch contiguous to its free end. The 
rod also carries oppositely disposed arma- 
tures, which are arranged at opposite ends 
of the magnet and coact with the oppo- 
sitely disposed poles. 


——— ne 


Free Lectures on Electrical Engi- 
neering Under the Auspices of 
the New York Department of 
Education. 

Mr. Henry M. Leipziger, Ph.D., su- 
pervisor of lectures department of educa- 
tion, New York city, N. Y., announces 
the following lectures to be delivered dur- 
ing January and February, 1904, on elec- 
trical engineering subjects, “Principles 
and Practice in Electrical Engineering,” 
by Mr. W. W. Ker (of the Hebrew Tech- 
nical Institute), a course of eight lectures 
to be delivered at the Alfred Corning 
Clark Neighborhood House, Cannon and - 
Rivington streets, New York city, Tues- 
days, at 8 Pp. M., beginning January 5. 
The same course will be delivered at the 
John M. Toucey Memorial Building, 
150th street near Mott avenue, the Bronx, 
on Wednesdays, at 8 Pp. M., beginning 
January 6. 

Black oxide of manganese, though fre- 
quently accompanying veins and deposits 
of silver ore, is not an indication of the 
presence of silver in ores containing the 
manganese. There are many manganese 
deposits with barely a trace of silver. In 
some silver mines the manganese is bar- 
ren, and with its accompanying minerals 
constitutes the gangue of the vein. 
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Reviews of 


An Electrolytic Anti-Friction Metal. 

Metallic | compositions containing 
graphite, and intended for anti-friction 
metals, are produced in a number of ways. 
A greater number of these, says Herr 
Josef Rieder, contain, in addition to the 
graphite and the metal, other materials 
which are objectionable. These are gen- 
erally added in the form of binders, and 
are such substances as water-glass, lime, 
asbestos powder, etc. The use of such 
materials is not necessary if the metal 
itself may be made to bind the graphite. 
A method devised by the author consists 
in depositing electrolytically in a suitable 
mould copper or any other desirable metal 
over the graphite particles. The moulds, 
which must be of non-conducting ma- 
terial, are constructed of plaster of Paris, 
saturated with paraffine. The surface of 
the mould is coated with graphite to ren- 
der it conducting, and over this is placed 
a layer of graphite particles about the size 
and having the irregular form of No. 30 
carborundum. This layer is conveniently 
made by means of a fine sieve or floated 
over on alcohol. The electrolyte is the 
ordinary acid solution of copper sulphate. 
The anode of the metal to be used and 
the current density must not be too great, 
or the deposit will be porous. As soon 
as sufficient copper has been deposited to 
hold the graphite particles firmly a sec- 
ond layer of graphite should be made, 
and the process continued until the desired 
thickness is obtained. ‘This material is 
thought to be very suitable for dynamo 
brushes. It should not be much more ex- 
pensive than ordinary electrolytic copper. 
It is also thought to be suitable for pack- 
ing rings, as it is not affected by very 
“high temperatures—Translated and ab- 
stracted from the Elektrotechnischer An- 
zeiger (Berlin), December 18. 


# 


Photometric Tests on Nernst Lamps. 

This communication from Mr. E. 
Graham Sheppard calls attention to the 
difference in the behavior of the Nernst 
lamps as manufactured in America and 
by the Allgemeine Elektricitaéts Gesell- 
schaft. The point is made that the re- 
cent report of the National Electric Light 
Association applies only to the American 
make of lamps. <A voltage candle-power 
curve with the German lamp, given by 
Mr, B, M. Drake and Mr, Solomon, is 
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referred to, which illustrates the behavior 
of the German lamp when subjected to 
varying voltages. This curve is plotted 
with percentage of normal pressure as 
the horizontal axis, and percentage of 
normal candle-vower as the vertical axis. 
The curve is first convex toward the ver- 
tical axis, becoming horizontal at about 
normal candle-power and voltage, and 
then bending up. The curve shows that 
a rise in pressure of five per cent at the 
terminals of a Nernst lamp of this type 
only increases the candle-power by 1.5 per 
cent, as against a forty per-cent increase 
found in a carbon lamp for the same volt- 
age rise. On the other hand, a drop of 
five per cent in the pressure of the ter- 
minals of the Nernst lamp reduces the 
candle-power by thirteen per cent, as 
against twenty-six per cent in the case of 
a carbon lamp. The author states that it 
is the practice in England to use Nernst 
lamps, not merely for a nominal press- 
ure supply, but designed for the maximum 
pressure likely to be met with. The 
curve shows this to be sound economy, as 
the effect of under-running the lamp pro- 
duces but little difference in its candle- 
power. On the other hand, the series re- 
sistance acts in such a way that, if a 
Nernst lamp is consistently over-run, its 
life is reduced, without any appreciable 
gain in efficiency. By under-running 
the lamp, the candle-power is only 
slightly reduced, but the life, which com- 
mercially is of the utmost importance, is 
much increased. Experience shows that 
there is great benefit in operating the 
lamps in this way.—Abstracted from the 
Electrician (London), December 18. 
# 

Improvement in Telephone Transmission. 

There are at present two systems for 
increasing distance and improving clear- 
ness of telephone transmission, by means 
of an increase in the inductance of the 
line. In this article M. T. Pausert dis- 
cusses briefly the results obtained by the 
Krarup system. This system was first 
proposed by Breisig, and later improved 
by Krarup, the engineer for the Danish 
state telegraph system. The method con- 
sists in winding around the cores of the 
cable one or more layers of thin iron 
In the first applications of this 
process, the envelope consisted of bands of 
sheet iron wound jn a helix; but this had 


wire. 


the double inconvenience of being the seat 
of Foucault currents and, at the same 
time, of increasing the reluctance of the 
magnetic circuit, on account of the too 
great pitch of the coils. It was found 
possible to increase the inductance from 
0.0005 to 0.0008 henry. The use of fine 
iron wires has given a marked improve- 
ment in the results obtained. The Dan- 
ish government has tested two cables con- 
structed according to this system. One 
of these cables connected Laaland and 
Fehmarn. It is 19.3 kilometres in length, 
and contains four cores, each formed of 
seven copper wires 1.35 millimetres in 
diameter. About each strand has been 
wound an iron wire 0.3 millimetre in di- 
ameter. The turns are laid very close 
together, and almost in contact with the 
copper conductor. Should, in consequence 
of this, electrolytic action take place, due 
to contact of the two metals, the iron 
alone would be damaged, and the cable 
would not lose any of its power of trans- 
mission. The second cable, between Hel- 
singor and Helsingbor, is but 5.3 kilo- 
metres in length. It also contains four 
cores of seven copper wires, each 0.8 
millimetre in diameter. The envelope is 
formed of iron wire 0.2 millimetre in 
diameter. 'Tihese lines have been in serv- 
ice since the first of 1903, and have given 
the results expected. The author quotes 
the opinions of authorities who have made 
a study of systems for improving tele- 
phone lines by means of added inductance. 
One of these, C. E. Walsoe, believes that 
Krarup’s system is better theoretically 
than Pupin’s, but does not hope for much 
from either system; while Messrs. F. 
Dolezalek and Ebeling believe that 
Krarup’s method will improve the line, 
but that it is less efficient than the Pupin 
system and will be even more difficult to 
apply.—T'ranslated and abstracted from 
[’Eclairage Electrique (Paris), Decem- 
ber 19. 
ed 
Motor-Driven Machinery. 

In the opinion of Mr. R. S. Keelor but 
few persons who are directly or indirectly 
interested in the application of the elec- 
tric motor to shop driving have reached 
a full appreciation of the influences set 
in motion or the effects that are yet to 
be reached through the extension of this 
use of the motor. The electric motor has 
not only transformed the interior of those 
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shops in which it has been installed, but 
+ has changed the character of the build- 
ings required and has rendered them. so 
far independent of conditions that for- 
merly determined the location of manu- 
facturing plants as to make it entirely 
feasible to locate almost anywhere. As 
a motor-driven machine can be placed in 
any position, independent of the other 
machines, it is possible to locate each ma- 
chine so that the operator will have the 


advantage of good light falling upon his © 


work at the proper angle, thus permitting 
him to turn out more work than he could 
otherwise produce, and at the same time 
increasing his personal safety while at 
work. ‘he absence of long lines of shaft- 
ing and belts has brought about changes 
in the style of construction and equipment 
of the factory, and materially reduced the 
cost of the building. One noticeable re- 
sult of the advent of the electric motor 
has been the increase of light manufac- 
turing in the smaller cities and towns, 
where land is cheap and operating ex- 
penses comparatively low. Formerly such 
industries were confined to large cities 
and to those sections of cities that afforded 
buildings supplied with power. Under 
such conditions, the convenience, health 
and often safety of the employés were 
subordinated to the important matter of 
power and shafting. At the present time 
about seven per cent of the power gen- 
erated in the United States for manufac- 
turing purposes is distributed electrically, 
and the use of the motor is extending in 
every direction. The mechanical experts 
of the few liability insurance companies 
that find use for this class of men in their 
service are directly interested in the dis- 
s‘mination of information which will re- 
sult in giving the electric motor a wider 
field, because it will unquestionably affect 
loss ratios in the business of the companies 
with which these experts are connected ; 
and many factories may, in turn, be ex- 
pected to take an interest in propositions 
that will reduce the building cost and the 
cperating cost of manufacturing plants, 
end that will also reduce the hazard of 
operation from a casualty insurance point 
of view, and thus bring about a reduction 
in premiums.—Abstracted from Insurance 
Engineering (New York), December. 
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Simple Oil Filter. 


When surface condensers are employed 
in a central station, it is important that 
the condensed steam be freed entirely from 
oil before being returned to the boilers. 
There are numerous appliances on the 
market for dealing with this problem, 
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some being mechanical and others chemic- 
al. Mr. G. R. Parkinson, while believing 
that both of these systems can be made 
to deal with the water satisfactorily, thinks 
it possible to construct a simple and in- 
expensive filter which will answer all re- 
quirements. ‘The filter which he has used 
for some time is formed by digging a 
trench forty-three feet long, two feet deep 
at one end, and five feet at the other. This 
is large enough to deal with 2,000 gallons 
of water per hour. ‘he sides of this 
ditch are sloped down, and if the soil is 
not clay, the sides must be puddled. This 
trench is divided into seven compartments 
by wooden partitions, each partition hav- 
ing twenty one-inch holes bored through 
it, six inches from the top. The partitions 
are so arranged that the level of the holes 
in the second partition is six inches below 
that of those in the first, and so on 
throughout the series. These compart- 
ments are filled with clinker and ashes 
from the furnaces. The clinker is care- 
fully sorted, broken and sifted, and two 
heaps made, one consisting of pieces vary- 
ing in size from one-inch cube to three- 
inch cube. The second heap consists of 
the screenings of the first heap, passed 
over a quarter-inch screen to remove the 
dust. The compartments are filled with 
these screenings, the material being packed 
in so as to slope back from the lower 
partition. The top is covered with a thin 
layer of ashes, the quantity of which is 
adjusted so that the water is obliged to 
flood about one-quarter of the area of each 
compartment before it can get away. With 
average condensed steam, the first com- 
partment will require cleaning about once 
a week; the second and third, about once 
in ten days, and the fourth, about once 
a fortnight. The water leaves the filter 
almost clear, and, upon chemical analysis, 
is found to be suitable for boiler feeding. 
—Abstracted from the Electrical Review 
(London), December 18. 
cal 
A Power, Light and Heat Plant at Berlin. 


A light, heat and power plant which 
presented many difficulties in its design 
and installation has recently been com- 
pleted in a large establishment on one 
of the busiest thoroughfares of Berlin. The 
station was designed and its erection su- 
perintended by Professor E. Josse, of the 
Charlottenburg Technical High School. 
The building is surrounded on all sides 
by other buildings, and extension was im- 
possible. Furthermore, it was important 
to take up as little of the building as 
possible. For this reason the engines and 
generators were located in the basement, 
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and the boilers under the roof. The area 
built upon was 70,000 square feet, and 
the capacity of the building was 4.6 
million cubic feet. To heat this build- 
ing, 237,000 heat units would be required 
per hour during the severe winter cold. 
The steam kitchens, conservatories, etc., 
require, in addition, about 100,000 heat 
units per hour. As regards lighting, 460 
arc lamps, 13,000 electric incandescent 
lamps and fifty-six large Nernst lamps 
had to be installed. These would normally 
consume 630 kilowatts, and, about Christ- 
mas, 900 kilowatts would have to be sup- 
plied; and for special purposes, the re- 
quirement would run to 1,600 kilowatts. 
For the elevators and other machinery, 
thirty-two motors, with an average re- 
quirement of 120 kilowatts, are installed. 
This gives a total power demand of 1,020 
electric horse-power for normal conditions, 
with a maximum of 2,345 horse-power. 
Gas engines were thought not to be suit- 
able, on account of the bulk; and as a 
steam plant already existed, and steam 
would be required for heating purposes, 
it was estimated that it would be more 
economical than gas in the end. The 
actual engine installation comprises three 
vertical high-speed compound engines, 
indicating 230 horse-power each, and two 
new horizontal compound engines develop- 
ing from 500 to 600 horse-power each. 
A third engine, similar to the latter, will 
be added. To supply power reserve which 
takes charge of the light illumination, a 
storage battery of 7,200 ampere-hours, 
which can be discharged at 2,250 am- 
peres, has been put in. With this bat- 
tery, the primary power plant comes up 
to 2,400 horse-power. Considerable diffi- 
culty was experienced in establishing the 
foundations, as the ground was poor and 
it was impossible to keep the engine 
foundations separate from those of the 
building. For the foundations, the earth 
was excavated to a depth of twenty feet, 
and a continuous bed of concrete, forty 
inches in thickness, was laid. The cast- 
iron anchor plates for the vertical and 
the main bearings of the horizontal en- 
gines are cemented into this foundation. 
So far, no objectionable vibration or in- 
fluence has resulted from this construc- 
tion. The impossibility of constructing 
a chimney under these conditions, necessi- 
tated the use of mechanical draught. The 
boiler equipment consists of three water- 
tube boilers with 1,990 square feet of 
heating surface and three with 2,900 
square feet of heating surface. The 
boilers put a load of 560 tons on the 
girders to which must be added the weight 
of the coal.—Abstracted from Engineer- 
ing (London), December 18. 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


New Building for the Electric Storage 
Battery Company. 

The Electric Storage Battery Com- 
pany, of Philadelphia, manufacturer of 
the “chloride” and “exide” accumulator, 
has recently completed arrangements 
with the trustees of the estate of W. G. 





















being entered into for a large and modern 
addition to its already well equipped 
factory which will enable it to triple its 
output. The secretary and treasurer, who 
held a controlling interest in the old 
company, will retain their holdings in the 
new organization and will be actively en- 

















FAcToRY OF THE ELECTRIC STORAGE BATTERY- COMPANY. 


Warden, by which the company acquires 
the entire property situated on Allegheny 
avenue, between Eighteenth and Twen- 
tieth streets, Philadelphia, Pa. 

The main building on Allegheny 
avenue is a seven-story and basement 
structure, having two wings, and contain- 
ing over 280,000 square feet of floor 
space. Aside from this building there 
are sixteen other structures utilized for 
the different processes of manufacture by 
the Battery company. The property 
covers over three acres of ground, and 
has a frontage on Allegheny avenue of 
nearly 600 feet, and is bounded by the 
Philadelphia & Reading Railway and a 
branch of the Pennsylvania Railroad, 
thus giving unusual facilities for the 
handling of freight and express. 
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Reorganization of the Hobart Elec- 
tric Manufacturing Company. 

An announcement has been received of 
the reorganizaticn of the Hobart Elec- 
tric Manufacturing Company, of Troy, 
Ohio, which went into effect on January 
1. The purpose of this change is to ma- 
terially increase the capacity of its fac- 
tory. The capital stock of the company 
has been increased and contracts are now 


gaged in its management. Mr. C. C. 
Hobart, who has been so long identified 
with this company, retires from an active 
interest in the reorganized company. 
The Hobart Electric Manufacturing 
Company has been peculiarly successful, 
having more than quadrupled its business 
within the past few years. A very large 
proportion of its output 
has been disposed of to 
concerns that are constant 
users of electrical machin- 
ery and that, having found 
the Hobart apparatus to 
be thoroughly efficient and 
satisfactory, have favored 
it with continued patron- 
age. A large proportion 
of the greatest corporations 
in this country are’ using 
these machines, as are also 
many concerns that use 
electrical machinery in 
connection with appara- 
tus which they themselves 
manufacture. In a quiet way the com- 
pany has increased its business to such 
an extent that even with its constantly 
increasing facilities it has been unable 
to keep up with its orders. A number of 


contracts of from $10,000 to $25,000 
each have been secured within the last 
year, so that the problem of selling has 
not caused much anxiety as compared 
with the problem of deliveries. 
Starting a number of years ago with 
the manufacture of a low-priced dynamo 
and motor, the company has now come 
to be recognized as a manufacturer of a 


meritorious machine. Kspecial atten- 
tion has been paid by it to those parts 
of a machine which most frequent!y cause 
annoyance in operation. The beurings, 
commutator, brushes and similar parts 
which frequently cause trouble have been 
given especial consideration. 
_ Aside from a standard line of 
dynamos and motors, this com- 
pany also manufactures a (ivnamo 
designed especially for use with 


gas and gasoline engines. T'his ma- 
chine adds to a standard machine 
a heavy flywheel and a third bear- 
ing to support it. It is a success- 
ful dynamo for overcoming the 
flicker in the lights caused by the 
irregular impulses of gas enzines. 
A direct-connected electric coffee 
mill for use in groceries manufac- 
tured by this company has also met 
with popular favor. 

The Hobart Electric Manufacturing 
Company will, with its increased facili- 
ties, be able to add to its customers. 


sons aionreiay 
The Lunkenheimer Metal-Melting 
Furnace. 
The accompanying illustration shows 
the Lunkenheimer metal-melting furnace, 
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MeEtTAL-MELTING FURNACE. 


which has been found to afford a very efli- 
cient and economical method of melting 
metals, particularly brasses and bronzes. 

This type of furnace was evolved after 
considerable experimenting with nearly 

















every type of furnace on the market, and 
is the result of considerable study on this 
subject. As will be seen from the cut 
above, the furnace consists of a cylindrical 
sheet-steel drum A, having cast-iron heads. 
The interior of the drum is lined with 
fireproof tile, and there are two openings 
on opposite sides of the drum. Only one 
of th se openings is in use, the other be- 
ing closed by a@ fire-clay filling. The ob- 
ot of having two openings is to increase 
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oe lite of the linings of the furnace. It 
has }cen found that the furnace wears out 
quicer around the filling hole (which 
also -crves as outlet for the flame) than 
elsewicre. The advantage that the Lun- 
ken) mer metal-melting furnace has over 


all «er makes is that when one filling 
hole = worn out, this can be closed by a 
fire ‘ay filling and plate, the furnace re- 
vers j, and the other hole cut out and put 
in service, 

T: oil burner is of a special type, de- 
to give the greatest amount of heat 
wit), » minimum consumption of oil. In 
the unkenheimer foundry there are ten 
of tvese furnaces in use, and they are 
able 9 secure from six to seven heats per 
wor: ng day of ten hours from each fur- 
nace. The weight of each heat will aver- 
age «bout 550 pounds, and the oil con- 
sum) tion varies from two to two and one- 
half gallons of crude oil per hundred 
pou ts of metal melted. 

Tie life of the linings is from three to 
four hundred heats, this varying with the 
kind of metal melted. The whole furnace 
is of a heavy and substantial construction, 
and will be found very durable. On ac- 
coun! of the simple form of the tile it is 
very easy to reline. 

T':is furnace is made in two sizes, the 
No. | size having a capacity of 550 pounds 
of ictal per heat, and the No. 2 size hav- 
ing 1 capacity of 1,200 pounds of metal 
per heat. 
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The Voltaphone. 

The Stanley Electric Manufacturing 
Company, Pittsfield, Mass., has brought 
out 1 new device which is designated as the 
voliaphone. This new instrument is a com- 
binvtion of the voltmeter, the telephone 
anc’ the clock. Usually, in distributing 
sysiems, the voltmeter has been established 
at the generating station, and an at- 
tendant has been sent out to the various 
sections where energy is distributed, and 
from these points telephoned the voltage 
rea ings to the station operator, during 
the periods of changing loads at these 
poiits, the operator at the generating sta- 
tion making a record of these reports 
and adjusting his apparatus to meet the 
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requirements. In order to obtain close 
regulation, it has been necessary to take 
frequent readings and make frequent ad- 
justments. The difficulty has often arisen, 
however, of it being impossible to get 
readings when they were most required. 


a 





te 


Fie. 1.—THe VoLTAPHONE. 


The voltaphone is said to offer an easy 
solution of this problem, performing the 
same service that .an attendant would if 
he were stationed with his voltmeter and 
telephone at a distant point, and in com- 
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in harmony with instruments in use, and 
is also made to respond to signals or to 
announce at certain predetermined 
periods. 

The instrument is furnished with either 
a gramophone disc, which gives the read- 
ings in words, or with a signal disc, which 
gives the readings in dots and dashes, 
easily understood and capable of being 
distinguished when, from line troubles, 
the spoken words might be unintelligible. 

The signals are those commonly known 
as dots and dashes in telegraphic prac- 
tice. For example, one dot or short sound 
signifies that the voltage is one per cent 
too high; two dots, two per cent too 
high; three dots, three per cent too high. 
One dash or long sound indicates that 
the voltage is one per cent too low; two 
dashes, that it is two per cent too low, and 
so on. One continuous sound indicates 
that the voltage is normal. The instru- 
ment also indicates if the voltage is above 
or below this range. 

In operating the voltaphone, the sta- 
tion attendant rings up on his telephone 
in the usual way and then sets in opera- 
tion the voltaphone, which immediately 
gives him the voltage at its end of the 
line and repeats the reading, about one- 
half minute being required for the two 
readings. If the voltage changes after 
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Fia. 2.—THE VOLTAPHONE CONNECTIONS. 


munication with the generating station 
operator. 

The voltaphone is made to suit the 
conditions under which it is to be in- 
stalled—that is, for the desired voltage, 
and the telephone relay is wound to work 


the first signal, the second signal indi- 
cates it, making it feasible to change the 
voltage and to note the result of such 
change in the second signal. 

Fig. 1 gives a good idea of the ap- 
pearance of the voltaphone, and Fig. 2 
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shows the voltaphone connections. The 
voltmeter side of the instrument is con- 
nected to the service in the usual way, 
and the telephone connections are made 
the same as in regular telephone work, 
usually requiring but little time to in- 
stall the apparatus, provided the tele- 
phone line between the distributing centre 
and the generating station is available. 
The telephone wire should be continuous 
between the voltaphone and the generating 
station during the hours that voltage read- 
ings are to be taken. If several volta- 
phones are to be used on the same tele- 
phone line, they can be arranged with a 
system of polarized relays, and any sub- 
station can be called up as desired, or the 
instruments can be made so that they may 
be set to announce at specified times, en- 
abling the attendant to learn, as often as 
is deemed necessary, the exact conditions 
at the centre of distribution. 
—_-2 
A New Form of Incandescent Lamp 
Adjuster. 
The Marshall-Sanders Company, Bos- 
ton, Mass., is placing on the market an 
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INCANDESCENT LAMP-CORD ADJUSTER. 
improved form of Dow adjuster. The 


construction and use of this apparatus 
are shown in the accompanying illustra- 





INCANDESCENT LAMP-CORD ADJUSTER. 


tions. The cord used to suspend an in- 
candescent lamp can be threaded through 
the adjuster, and the lamp can then be 
arranged for any position desired by a 
movement of the hand, exactly as a spring 
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curtain is fixed. An extreme adjustment 
of fiye or six feet can be obtained, al- 
though, in most cases, only two or three 
feet are required. These adjusters are put 
up in any form for distribution, and the 
enclosing wrapper gives thorough direc- 
tions for installation. 
—— 
A New Solid-Face Watch-Case 
Receiver. 
The Electric Gas Lighting Company, 
of Boston, Mass., has placed on the market 





Back oF RECEIVER—SHOWING METHOD OF 
FASTENING BACK. 

a new solid-face watch-case receiver. This 
is a part of its line of “Samson” telephone 
apparatus, which has been received with 
favor in home and distant markets. 

The case is a heavily moulded block, 
having a solid continuous face, with re- 
cesses in the back to contain the magnet 
and binding-posts. The metal back over- 





Back oF RECEIVER—SHOWING THE THREE-BAR 
MAGNET, A POLE-PIECE AND BrnpinG Post 
Lugs. 

laps and strengthens the case, and is fast- 

ened to it by nuts. The back is insulated 

from the magnets and pole-pieces by the 
use of mica. The binding-posts are large 
and furnish good connection for the re- 
ceiver tip. 

A low resonance chamber has been se- 
cured by the creation of an unbroken face, 
except where the pole-ends and binding- 





Vol. 44—No, 2 


screws are brought through. This method 
of construction conceals and protects the 
magnet coil wires. 

The magnet is compound, having three 





Cover Removepb—Snowine SHAaLLow Reson- 
ANCE CHAMBER’ WITHOUT Usual RECEss 
FOR WIRES AND MAGNETS. 

laminations. The steel is made to care- 

fully worked-out specifications, and is 

thoroughly hardened and magnetically 
saturated. The pole-pieces are fastened 
to the laminations so as to secure perfect 
magnetic contact. 
ener eeeen 
Electric Cars for the New York 
Central. 

The General Electric Company, of 
Schenectady, N. Y., has obtained a con- 
tract to supply control equipment for 340 
motor cars and 160 trail cars for the New 
York Central Railroad for its under- 
ground service. The schedule speeds to 


‘be met are seventeen and twenty-five miles 


an hour and the Sprague-General Electric 
control system will be used. 

The end cars will be motors, the central 
a trailer, the train loaded to weigh 100 
tons. ‘Two General Electric 66 railway 
motors on one truck will be furnished on 
each car as well as an automatic master 
controller arranged to secure automatic 
acceleration and provided with a cutoff 
that operates air brakes in case the motor- 
man removes his hands from the operating 
crank. 


—_———- pe 


New Record for Long-Distance Run 
on a Single Charge in an Elec- 
tric Vehicle. 

The announcement is made in Wash- 
ington, D. C., that on December 23, 1903, 
Mr. F. B. Whitney, of Washington, made 
a successful long-distance run in an 
electric stanhope equipped with a new 
form of battery of which Mr. Whitney 
is the inventor. Mr. A. L. Cline, presi- 
dent of the local automobile association, 
officiated as referee. The machine was 
equipped with 570 pounds of storage bat- 
tery, and on the first run made 107.4 
miles in nine hours and twelve minutes. 
A later trial gave a run of 121.2 miles 
in ten hours and thirty-two minutes. Both 
of these distances are stated to have been 
run on a single charge. 
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New Type Motors and Generators. 

The Eck Dynamo and Motor Works, 
Belleville, N. J., is placing on the market 
a new line of “Eck” motors and gen- 
erators. These are multipolar machines, 
ranging from three and one-half horse- 
power to twenty-horse-power in motors, 
and from three and one-half kilowatts to 
seventeen kilowatts in generators. The 
machines are attractive in appearance, and 
are so designed as to have great compact- 
ness and light weight. The reduction in 
size and weight is due to the fact that 
every ounce of material employed in the 
building of the machines is used to its 
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Chicago, Ill., has made several improve- 
ments on its well-known flasher, which 
will make this apparatus very efficient and 
simpler in operation. 

The size of the standards has been in- 
creased, which will give the device a more 
substantial foundation. The switch 
brackets are made heavier, with two bolts 
to attach them to the slate shelf. This 
makes it impossible for the switch brackets 
to get out of line with the forks or jaws. 
The drum, instead of having segments or 
lugs on the rim of each wheel, is now pro- 
vided with a steel cylinder, so that when 
a number of switches are to be closed 





New Tyree Morors AND GENERATORS, 


fullest capacity mechanically, electrically 
and magnetically. Good ventilation 
causes the motors to run cool and to keep 
an even temperature all over. 

While well ventilated, the machines are 
well protected. The pulley and end 
bracket is provided with a screen, and, 
when occasion requires, the machines can 
be practically enclosed by the use of 
swiveling shields. 

The multipolar types are furnished with 
Xylotite pulleys, and have form-wound 
coils. All machines have ring oilers and 
“Eck” patented brush-holders. All ma- 
terial used is the best that can be obtained, 
and the machines are highly finished in 
either black or maroon, striped. They 
can be mounted on either the wall, ceiling 
or floor, and the smooth running of the 
machines has attracted considerable at- 
tention among the manufacturers of 
musical instruments using the smaller 
sizes of “Eck” motors in connection with 
their product. 

The company also manufactures a line 
of back-geared motors. 


_-— — 





Recent Improvements in Electric 
Sign Flashers. 
The Reynolds Electric Flasher Manu- 
facturing Company, 225 Fifth avenue, 


simultaneously, it is done with great pre- 
cision, and any ragged flashing effect is 
overcome. 

The elimination of many parts and 
small pieces, and the substantial construc- 
tion of the new apparatus, make it a most 
practicable flashing device. The improved 
flashers are made in all sizes and for all 


purposes. 


i 


An Extensive Use of Electricity in 
Milling and Mining Plants. 

The Stearns Lumber Company, Incor- 
porated, of Ludington, Mich., of which 
the Hon. J. S. Stearns is the head, is 
operating at Stearns and Barthell, Ky., 
under three companies, namely, the 
Stearns Coal Company, Limited, the 
Stearns Lumber Company, and the Ken- 
tucky & Tennessee Railroad. Two of 
these—the Stearns Coal Company, 
Limited, and the Stearns Lumber Com- 
pany—have adopted electricity as a power 
to an unusual extent. 

The Stearns Lumber Company, located 
at Stearns, Ky., has just completed a mill 
that is unique in sawmill circles. It is 
a double-cutting, double-band mill, oper- 
ated by electrical power throughout, with 
the exception of the carriage, niggers and 
kickers. The power plant consists of 
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Wickes vertical water-tube boilers and a 
Buckeye engine, direct-connected to a 
General Electric forty-cycle alternating- 
current generator. 

In the mill proper the machines are 
equipped with induction motors, in many 
cases directly connected. The mill has a 
capacity of 250,000 feet per day, and has 
proved a great success in all its depart- 
ments. 

The Stearns Coal Company, Limited, 
operating four miles west of Stearns, at 
a place called Barthell, is also using elec- 
trical power wherever it is possible. Here 
electricity furnishes the power for light- 
ing, heating, ventilating, cutting, drill- 
ing and hauling, and also for the shaker 
screens. 

Stearns and Barthell are at present con- 
nected by a standard gauge road, known 
as the Kentucky & Tennessee Railroad. 
This will ultimately be changed to an elec- 
tric road. There are also on foot plans 
for supplying the mines at Barthell with 
power from the plant at Stearns. 

Although but a year old, the town of 
Stearns has had a remarkable growth. 
Schools, dwellings for employés, churches, 
hotels, and all of the appointments of a 
city are being planned and erected as fast 
as labor conditions and supply of ma- 
terial will permit. 


“* Phono-Electric” Wire. 

The need for a trolley wire that will 
stand up under all sorts of trying condi- 
tions, endure extraordinary strains with- 
out yielding, and prove trustworthy in all 
extremes of wear and weather is very 
obvious. The Bridgeport Brass Company, 
19 Murray street, New York city, manu- 
facturer of “Phono-Electric” wire, claims 
for this wire great tensile strength and 
lasting qualities, and it claims that this 
wire is especially adapted for use as a 
trolley wire. In a report on “Phono- 
Electric” wire made early in 1902 by 
Mr. Leonard Page, a well-known elec- 
trical engineer of London, it was shown 
that this wire is of somewhat higher spe- 
cific resistance than copper wire, but has 
advantages of great importance in connec- 
tion with its mechanical strength and 
toughness and in the entire absence of 
any hard skin. The manufacturer claims 
that for all purposes where strength and 
endurance are needful, as is the case in 
a trolley wire, “Phono-Electric” fills 
the qualifications perfectly. 

—_-»-__—_ 

The Burnside sailed for Manila Janu- 
ary 1, and will repair Philippine cables 
this winter, returning to Seattle in April 
to complete the Alaskan cable. 
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Apple Igniters. 

Electrical supply dealers throughout the 
country generally are beginning to handle 
igniting dynamos and magnetos as well as 
primary batteries for this purpose. 

The Dayton Electrical Manufacturing 
Company, Dayton, Ohio, which for the 
past nine years has manufactured the well- 
known Apple igniting dynamo, is this year 
introducing a new type “C” outfit, which 
is especially suitable for the electrical 
supply trade. This type “C” outfit con- 
sists of an Apple dynamo No. 62g, fitted 





New Typvr Ienit1on Dynamo, 


with touch spark coil in base, a 8S. P. D. T. 
switch and an eight-cell dry battery start- 
er. ‘his is one which can be used on any 


gas engine, no matter how large or how 
small, that is fitted for make and break 
ignition. 


The new Apple dynamo is the 1904 
model with simplified brush-holder and 
oilless bearing at the commutator and to 
prevent any possible fouling of the com- 
mutator. It gives ten volts and four 
amperes at 1,400 revolutions per minute, 
and is so simple in construction that at- 
tention and cost of repairs are reduced 
toaminimum. It is water, dirt, dust and 
oilproof. If necessary the gas engine may 
be started direct from the dynamo, but to 
save cranking it is found more satisfac- 
tory to use the Apple dry battery starter 
for starting the engine after which the 
dynamo furnishes all the current needed 
for ignition. 

Apple igniting outfits are proving very 
popular both for stationary gas engine use 
and automobiles and launches. The illus- 
tration herewith shows the Apple dynamo 
fitted with bevel friction governor, this 
being the type most commonly used for 
automobile and launch work. 


Eight-Pole Engine-Type Generators. 

The accompanying illustration shows 
one of the most recent additicns to the 
line of machinery which is being manu- 
factured by the Elwell-Parker Electric 
Company, of Cleveland, Ohio. This is an 
eight-pole, engine-type generator, 250 kilo- 
watts capacity, 250 volts, 200 revolutions 
per minute. Three of these machines have 
recently been installed in the power- 
house of the Detroit Iron and Steel Com- 
pany, Detroit, Mich. The machines have 
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“been on continuous loads up to their 
rated capacities with no temperature rise 
in any part of the machinery of more 
than sixty degrees Fahrenheit. 

Efficiency tests on these machines showed 
ninety-five per cent on 250 kilowatts, 
and not less than ninety-three per cent on 
125 kilowatts, with ninety-five per cent 
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a range of ten, fifteen and twenty am- 
peres. 

The device works on either direction 
of current; is practically dead-beat; is 
accurately calibrated to a standard instru- 
ment; is light in weight, and is fur- 
nished with a kid carrying case to pro- 
tect it from moisture and dust. 

It is principally 
used for automo- 
bile service, for 
testing _ batteries, 
and is complete 
in itself, having 
a flexible cable 
attached and a 
patent contact 
spur in the bot- 
tom of the case, 
which retracts into 
the case when it 
is carried in the 


pocket. The con- 
tacts on both cord 
and case are mace 
of non-corroding 
metal. Pivots 
are hardened 
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on any overload up to about 300 kilo- 
watts. Sparkless commutation is ob- 
tained on any load up to 100 per cent 
overload, without shifting the brushes. 
The brush gear has been carefully de- 
signed to secure good contact between 
brushes and commutator, together with 
ample bearing surface and also with no 
chattering of teeth. The ventilation of 
all parts has also been carefully worked 
out. The magnet cores are detachable, 
with their surmounting coils, without 4is- 
turbing the field frame and armature. 





A Pocket Ammeter. 
The Eldridge Electric Manufacturing 
Company, Springfield, Mass., is placing 





PockET AMMETER. 


on the market an improved form of its 
“Kelipse” pocket ammeter. The accom- 
panying illustration is one-half the size 
of this instrument, which is made with 


and polished, and 
the apparatus is well finished through- 
out. 





The Illumination of Modern 
Buildings. 

In the perfecting of illumination for 
modern buildings, many problems have 
been solved by the Frink system of light- 
ing, long known as one of the most suc- 
cessful methods of lighting churches and 
public buildings. Some of the recent in- 
stallations furnish further proof of its 
efficiency: Madison avenue Baptist 
Church, Church of St. Edward the 
Martyr, Rutgers Presbyterian Church, 
Church of the Incarnation, Church of the 
Covenant, New York city; Immanuel 
Baptist Church, Albany, N. Y.; Westmin- 
ster Presbyterian Church, Yonkers, N. Y.; 
Church of St. Peter of Alcantara, Port 
Washington, L. I.; First Presbyterian 
Church, Wheeling, W. Va.; Methodist 
Episcopal Church, Morristown, N. J. The 
New Amsterdam Theatre, probably the 
handsomest in New York, offers an ex- 
cellent example of illumination by lights 
concealed in Frink cove reflectors. The 
effect is especially fine in the foyer, the 
fullest appreciation of the decoration of 
which is made possible through the skilful 
handling of the lighting. Progressive 
merchants everywhere evidence their de- 
sire to share the benefits of Frink reflec- 
tors by equipping their windows with the 
Frink special patent window reflector and 
showcases with reflectors especially de- 
signed for them and store interiors with 
special cluster reflectors which are eco- 
nomical and of highest efficiency. The 
patentee and sole manufacturer is I. P. 
Frink, 551 Pearl street, New York city. 
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CURRENT ELECTRICAL NEWS 








DOMESTIC AND EXPORT. 


A CONTEMPLATED ELECTRIC TRACTION SYSTEM FOR 
JAPAN—An electric traction system is to be constructed between 
Kioto, the ancient capital of Japan, having a population of about 
350,000, and Hiogo, another important city. The length of the line 
will be about fifty miles. 


CHICAGO TRACTION COMPANY TO EQUIP TWO NEW LINES 
—The Union Traction Company, Chicago, IIll., will equip two new 
electric car lines, penetrating the north and west sides from the 
business centre of Chicago. One hundred new cars of the largest 
type are expected very shortly from the car shops, and it is stated 
that by about January 10 through electric service will be had on 
both new lines. 


CANAL AND POWER COMPANY--A company to be known as 
the Fremont Canal and Power Company, and organized for the 
purpose of building a large hydraulic plant for generating electric 
energy for light, traction and general power purposes in and around 
several of the large cities of Nebraska, was recently incorporated 
under the laws of the state with a capital of $4,000,000. The con- 
struction of this plant will begin in the spring and is estimated to 
be completed in about two years. 


HUDSON RIVER WATER POWER DEVELOPMENT—To de- 
velop the power resources of the fall of the upper Hudson and to 
distribute electric power as far west as Utica and Syracuse and as 
far south as Hudson, the Hudson River Electric Power Company, 
with principal office at Queensbury, Warren County, and with $1,- 
000,000 capital, has been incorporated. The directors are E. J. 
West, Bryce E. Morrow, J. D. Hilliard, Jr., C. M. Doolittle and L. 
W. Guernsey, all of Glens Falls. The certificate of incorporation 
states the purpose of the company to be to erect dams across the 
Hudson river and other streams in the counties of Saratoga, Warren 
and Washington, and elsewhere. 


NEW MEXICAN ELECTRIC TRACTION SYSTEM—The Mexi- 
can-American company has been organized in the state of New 
York with a capital stock of $2,000,000 with a view to constructing 
two electric railways. One line will run from Guadalajara, one of 
the most prominent cities in western Mexico, and lake Chapala, one 
of the show places of the southern republic. This line will be about 
forty miles long. Another road will be built between Guadalajara 
and Morelia, the capital of the state of Michoacan. This section 
will be some 200 miles in length. The power for the Chapala line 
will be furnished by the Compania Industrial de Guadalajara. The 
Guadalajara-Morelia road will be operated by energy generated by 
the Guanajuato Power and Electric Company’s plant at Zambora, 
on the river Douro. E. H. Talbot is president of the company. 


LARGE RAILROAD PURCHASE—The Westinghouse Electric 
and Manufacturing Company has purchased a controlling interest 
in the Lackawanna & Wyoming Valley Rapid Transit Company, 
paying therefor about $6,000,000. Of this amount $4,000,000 was 
taken from the company’s treasury and $2,000,000 was borrowed at 
six per cent on notes purchased by Kuhn, Loeb & Company. The 
Westinghouse company has the option of closing the Kuhn, Loeb 
loan in six months’ time, but the notes run for a year. The West- 
inghouse company intends to equip the Lackawanna & Wyoming 
road electrically, with a view to the demonstration of the advan- 
tages of electricity as a motive power for freight and passenger 
service. The company, it is also reported, will at the end of a short 
time sell its interest in the Lackawanna & Wyoming Valley Transit 
Company to a railroad company. 


LIGHTING COMPANY SUES NEW YORK CITY FOR LIGHT- 
ING BILLS—The Consolidated Gas Company, of New York city, 
has served notice on Commissioner Robert G. Monroe, of the de- 
partment of water supply, gas and electricity, that the courts would 
be asked to secure the payment from the city of its lighting bills 
for the past year, at the same rates submitted a year ago, 


When 


the bids were put in for 1903, Commissioner Monroe would not ac- 
cept any of them, on the ground that the rates were exorbitant. 
Notwithstanding the non-acceptance of the bids, the company had 
been furnishing light and had refused to accept part payment offered 
by Comptroller Grout, of sixty per cent on account of all electric 
bills, and eighty per cent on account of all gas bills. The city’s 
appropriation for lighting in 1903 was $3,206,346.23, and the cor- 
responding appropriation in the budget for 1904 is $3,250,000. 


NEW POWER PLANT IN OPERATION IN INDIANA—The 
electric plant at Hen island, St. Joseph river, Elkhart, Ind., has 
been started up, power being delivered for the first time on Wednes- 
day evening, December 16, when the system of the Elkhart Electric 
Company was connected with the power plant. Everything started 
up satisfactorily. The power plant was equipped by Sanderson & 
Porter, of New York, for the St. Joseph & Elkhart Power Company, 
which is the syndicate that projected this important undertaking. 
The plant is to furnish power for commercial purposes at South 
Bend, Mishawaka, Elkhart and intervening territory. It is under- 
stood that the syndicate will erect other dams and power plants at 
various points along the river, and that work is to be begun at 
Bristol, ten miles east, in the spring. The Hen island plant was 
built at a cost of about $1,500,000. 


FIRST TRIP THROUGH THE RAPID TRANSIT SUBWAY, 
NEW YORK CITY—On the afternoon of January 1, the newly 
elected mayor of New York city, Colonel George B. McClellan, with 
Contractor John B. McDonald and a number of friends and city 
officials, rode through the subway of New York city, from the City 
Hall to Manhattan street, in Harlem. The improvised car on which 
the party traveled was drawn by hand-cars worked by some of the 
laborers. Among those who comprised the party, in addition to 
those already mentioned, were Comptroller Grout, President Orr, 
of the Rapid Transit Commission, John H. Starin, Senator P. H. 
McCarren, Walter G. Oakman, Chief Engineer William Barclay 
Parsons, Charles Stewart Smith, Morton F. Plant, F. T. Underwood, 
Miles M. O’Brien, John T. Pierce, Walter Lutjen, T. F. Miller, S. L. 
IF. Deyo, George W. Young, Henry Yonge, Alfred Skitt, P. F. Murphy 
and Andrew Freedman. 


PIKE’S PEAK HYDROELECTRIC PLANT NEARING COM- 
PLETION—The new power plant being erected by the Pike’s Peak 
Hydroelectric Company, at Manitou, Col., is rapidly nearing com- 
pletion. A large shipment of machinery has arrived and will be 
installed very soon. Practically all of the brick, concrete and iron- 
work has been completed, the workmen now being engaged in 
putting on the roof. A tramway line has been laid, connecting the 
plant of the Colorado Midland Railway, and the greater portion of 
the 15,000 feet of pipe line necessary to supply the power has been 
put in place. Twenty-inch pipe has been used, according to the 
terms of the old Jackson franchise, under which the company has 
the right to use the city water supply. There is a fall of about 
2,000 feet to the mile. It is understood that the initial machinery 
will be capable of generating 5,000 horse-power. When the power 
station at Manitou is completed, the company expects, as soon as 
conditions warrant, to erect a second station higher up on Ruxton 
creek, a short distance from the Half-way House. The maximum 
power to be generated at this station will be about 4,000 horse- 
power. , 

INTERURBAN ROADS—An interurban railroad is planned to 
connect Milwaukee, Wis., with New Orleans by way of Nashville. 
It is said that $40,000 has thus far been spent in projecting the 
plans, and it is also said that plans have been made and specifica- 
tions draughted for a steel bridge across the Cumberland at Nash- 
ville. The southern link in the interurban chain connecting New 
Orleans and Milwaukee is the Kentucky Traction Company, which 
will run from Louisville. North from Louisville, it is said, the 
road will run through Indianapolis and Chicago to Milwaukee. 
Right of way between Louisville and Nashville, it is said, has been 
completely surveyed, with all field notes requisite to the securing 
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of contract bids on the work. In addition plans and specifications 
for steel bridges, with cement abutments, have been made and 
accepted, the streams to be bridged being Salt river, Big Clifty, 
Bear creek, Green river, Barren river and the Cumberland at 
Nashville. The trunk line projected through Indiana and Illinois 
will tap a perfect network of interurban railroads and connecting 
with roads which, in their turn, connect with such cities as Cin- 
cinnati and Cleveland. 
pictured by the Louisville financiers who are interested with several 
prominent Ohio gentlemen. 


TO COMPLETE ELECTRIC ROAD—The high-speed electric 
railway between Washington and Baltimore, with a branch to 
Annapolis, Md., already constructed from Washington to Laurel, 
Md., is to be completed. Cleveland capitalists are at the head of 
the company. Some time ago it went into the hands of receivers. 
It has been announced in Baltimore that a proposition will be sub- 
mitted to the creditors for their approval. It is expected that at 
least $2,000,000 will be required to complete the property, and about 
$250,000 is needed to provide for debts due. An underwriters’ com- 
mittee has undertaken to prepare a plan for completing the prop- 
erty, and in the meantime calls have been made upon the under- 
writers to protect their interests by advancing pro rata the sum of 
$250,000. The plan contemplates the formation of a syndicate, 
mainly of receipt holders. To facilitate efforts looking to the com- 
pletion of the property, it is proposed to bring into the control of 
the committee the receipts representing bonds and stock and all 
the outstanding bonds and stock not represented by receipts, and 
to bring into the same control the various committees and boards 
authorized or elected by holders of stock, bonds, or receipts. The 
road will be thirty-one miles long. 


PENNSYLVANIA LIGHT AND POWER COMPANIES RE- 
ORGANIZE—The board of directors of the Citizens’ Light, Heat 
and Power Company, of Johnstown, Pa., and the Johnstown Light, 
Heat and Power Company has taken the final steps for the amalga- 
mation of these two interests. The board of directors was increased 
from seven to eleven, by the addition of four members from the old 
Johnstown board of directors. The capital stock of the reorganized 
company will be $1,000,000. The resignations of Directors H. H. 
Weaver, Charles R. Glock and Charles J. Mayer, from the Citizens’ 
company, were accepted, and the following gentlemen from the di- 
rectorate of the Johnstown company were added to the board of the 
Citizens’ company: J. G. Ellis, Scott Dibert, Joseph Friedhoff, John 
H. Waters, James Quinn, Charles F. Cress and William R. Thomas. 
The following members of the board of directors of the Citizens’ 
company retain their positions in the reorganized directorate: C. S. 
Price, Dr. W. B. Lowman, John A. Roberts and Joseph Morgan, with 
Mr. C. S. Price as president. An executive committee of three was 
appointed, which is to have complete charge of the company’s af- 
fairs. J. G. Ellis, who was president of the Johnstown company, is 
chairman of this committee, his associates being Charles F. Cress 
and Joseph Morgan. The subordinate management of the old, or 
Johnstown, company will continue in charge of the consolidated 
organization. 


° PERSONAL MENTION. 


MR. J. W. BOURNE, president of the San Francisco Gas and 
Electric Company, San Francisco, Cal., recently left on an extended 
trip to Europe. 


MR. C. C. DUNCAN, manager of the Cumberland Telephone 
Company, Jackson, Tenn., has been made manager of the Hender- 
son, Tenn., exchange. 


MR. H. M. KOCHERSPERGER has been appointed third vice- 
president of the New York, New Haven & Hartford Railroad Com- 
pany, with offices in New Haven, Ct. 


MR. J. H. TRUMBULL, treasurer and general manager of the 
Trumbull Electric Manufacturing Company, Plainsville, Ct., was 
recently married to Miss Maud P. Usher. 


MR. JOSEPH M. GRAHAM, M. Am. Soc. C. E., has resigned his 
position as chief engineer of the Baltimore & Ohio Railroad to be- 
come chief engineer of the Erie Railroad Company. 


Altogether the outlook is a rosy one as — 
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MR. R. H. MANSON has been placed in temporary charge of the 
sales department of the Kellogg Switchboard and Supply Company 
Chicago, Ill., in place of Mr. A. E. Baker, resigned. 


MR. ARTHUR J. HIRSCHMANN, M. E., has opened an office at 
45 Broadway, New York city. He will make a specialty of installing 
and supervising heating, lighting and ventilating plants. 


M. EMILE GUARINI has published a small pamphlet entitled 
“The Actual Condition of Electroculture,” which gives a review of 
the results obtained when electric currents have been used to stimu- 
late plant growth. 


MR. W. G. ROSS, of Montreal, has resigned as second vice. 
president of the Montreal Light, Heat and Power Company, to 
become managing director of the Montreal Street Railway, Mon- 
treal, Canada. 


MR. C. O. HARRIS, formerly superintendent and engineer of the 
Rochester (N. Y.) Telephone Company, has joined the ranks of the 
sales department of the Stromberg-Carlson Telephone Manufactur- 
ing Company, Chicago, III. 


MR. FRANK GALLAGHER has resigned as superintendent of 
the Bradford Electric Street Railway Company, West Point, Pa., 
and has accepted a position in the electrical department of the J, 
G. Brill Company, Philadelphia, Pa. 


MR. ALBERT HUFSCHMIDT has resigned the position of gen- 
eral manager of the J. & J. B. Mulholland Engine Works, Pittsburg, 
Pa., to accept that of chief engineer of the Monongahela Manu- 
facturing Company, Monongahela, Pa. 


MR. FRANK S. GIVEN, general manager of the Lancaster 
County Railway and Light Company, has tendered his resignation. 
Mr. Charles A. Keller, vice-president, and Mr. C. E. Titzel, super- 
intendent, will manage the railway part of the business. 


MR. W. W. COLPITTS, who has been assistant to Chief Engineer 
Paret of the Kansas City, Mexico & Orient Railroad, has been 
appointed assistant chief engineer of the road, with headquarters 
at Kansas City, Mo. Mr. Colpitts is a graduate of McGill University, 
Montreal, Canada. 


MR. CHESTER F. KELLER has been made second vice-president 
of the New England Telephone and Telegraph Company. Mr. 
Francis A. Houston, general counsel, has succeeded Mr. Keller as 
general manager, and Mr. Matt B. Jones will succeed Mr. Houston 
as general counsel. 


MR. W. B. UPTON, president of the W. B. Upton Company, con- 
struction engineer, Washington, D. C., has been appointed chief 
engineer in charge of the construction of the Great Falls & Old 
Dominion Railroad, which will build an electric road from George- 
town, D. C., to Great Falls on the Potomac river. 


MR. GEORGE W. EDGE, formerly with Stanley & Patterson, has 
accepted a position with the Trumbull Electric Manufacturing Com- 
pany, Plainville, Ct. Mr. Edge will represent the company through- 
out the Middle West and eastern states. Mr. Frank Trumbull has 
accepted a position with the company and will represent it through- 
out the states west of the Mississippi river and the southern states. 


MR. W. S. MONTGOMERY, who has for the past five years been 
connected with the Conover Condenser Manufacturing Company, 
Jersey City, N. J., as secretary and sales manager, tendered his 
resignation on January 1, to assume the management of the Payne 
Engineering Company, New York city, N. Y. On January 1 the 
Payne Engineering Company located in new quarters at 26 Cort- 
landt street, New York city. 


MESSRS. ROBERT T. TODD, J. P. Felton, A. D. Babson and W. 
C. Candee have been initiated into the mysteries of the “Ancient 
and Learned Order of Megatheriums.” This order is composed of 
electrical men who have “done something,” and who seek oppor- 
tunities of doing so again. The annual dinner and election of offi- 
cers, and the initiation of candidates, took place at the Providence 
Art Club, Providence, R. I., on New Year’s Eve. All of the members 
were present, with the exception of Mr. Mark Lowd, who sent greet- 
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ings from Seattle, Wash. Mr. William C. Woodward was unani- 
mously elected “rajah” for the ensuing year. The headquarters of 
the society is Providence, R. I., and ‘‘ Heka Lum” are the pass words. 


MR. EDWIN W. NORTON, purchasing agent of the Wagner 
Electric Manufacturing Company, St. Louis, Mo., is announcing to 
his friends that the identification of a person from the dead of the 
Iroquois Theatre fire, Chicago, as he, was an error, as Mr. Norton 
was in St. Louis at the time o1 the fire. The explanation offered 
py Mr. Norton is, that some traveling salesman who had recently 
visited the company, carried in his pocket one of Mr. E. W. Norton’s 
business cards. 


MR. CHARLES H. WILLIAMS, of Madison, Wis., has sent out a 
circular to the members of the National Electric Light Association, 
asking for contributions to the “wrinkle department,” of which he 
is editor for the twenty-seventh convention, to be held in Boston, 
Mass., next May. Mr. Williams asks each member to send one con- 
tribution, if not more, describing any scheme by which some diffi- 
culty has been overcome or result accomplished in a way not gen- 
erally used in connection with the manufacturing, distribution or 
sale of electric energy. A few sample “wrinkles” are enclosed with 
circular as a guide to what is wanted for the report. A number of 
replies have been received, and Mr. Williams’ report promises to be 
a feature of the convention. 


OBITUARY NOTICES. 


MR. CALVIN AUGUSTUS SMITH died at East Orange, N. J., 
on December 28, 1908. Mr. Smith was born at Newfield, Me., eighty- 
one years ago. He was one of the oldest steam railroad constructors 
in the country. He was awarded a diploma in 1859 by the American 
Institute for the best reclining car seat. 


MR. ROYAL COOPER VILAS, president of the Pyle National 
Electric Headlight Company, died last week at his residence in 
Chicago, Ill. Mr. Vilas was born at Ogdensburg, N. Y. He was at 
one time general freight traffic manager of the Erie Railroad in 
New York and president of the New York Air Brake Company, New 
York city. 


MR. HERBERT TAFT RICHARDS, late secretary of the Safety 
Insulated Wire and Cable Company, died in Brooklyn, N. Y., on 
December 26. Mr. Richards was at one time a member of the staff 
of the ELEcTRICAL REview. He had a host of friends in the elec- 
trical and allied engineering field who will greatly mourn his de- 
parture. The funeral was held on December 28 from the home of 
his brother, Joseph A. Richards, Montclair, N. J. 


MR. JEREMIAH MERVIN ALLEN, for thirty-three years presi- 
dent of the Hartford Steam Boiler Inspection and Insurance Com- 
pany, died last week at his home in Hartford, Ct. He was born in 
Enfield, Ct., on May 18, 1833. He was the first president of the 
Hartford Board of Trade, which was organized in 1888. He was a 
member of the board of trustees of the Hartford Theological Semi- 
nary and was a director in many Hartford financial and industrial 
institutions. He was a member of the American Society of Mechan- 
ical Engineers, of New York; associate member of the American 
Society of Naval Engineers; a member of the American Association 
for the Advancement of Science; the American Historical Society, 
and a life member of the Connecticut Historical Society. 


MR. JAMES A. CONNELL, chief engineer of the Produce Ex- 
change Building, New York city, died on Sunday, January 3. He 
received his degree as mechanical engineer at Cooper Union. He 
was for a time engineer of the Tribune and Trinity buildings and 
tcok charge of the Produce Exchange twenty-one years ago, before 
the building was fully completed. At that time the building had 
only some elevator pumps and a gas system to be looked after, the 
steam being supplied from outside. He developed the plant until 


to-day it has a battery of boilers of 1,000 horse-power, its own steam 
and electric systems, and is to supply power to the new Maritime 
Exchange Building on Broad street. The electric system which Mr. 
Connell first equipped was one of the earliest in any building in 
New York. Besides caring for the Produce Exchange, Mr. Connell 
did much work outside as a consulting engineer. 
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ELECTRICAL SECURITIES. 

Up until the new year prices showed a considerable advance, 
and there was every evidence that the opening week of 1904 would 
show an improved condition in speculation in general. The record 
for the last week of the year, however, is contrary to that for the 
same period in any year since 1894. Prices show, in the main, 
reductions, and this, with the growing hopelessness of a peaceful 
settlement of the far-eastern difficulty, makes it probable that a 
January boom will not be in order. The money market during the 
week was comparatively easy, and, in fact, this condition is the 
only significant feature which gives the financial situation any 
encouraging appearance. It is not probable that the United States, 
on the whole, will suffer very seriously even if the Russian-Japanese 
contingency is carried to an extreme end. At the same time, it is 
possible that some of the largest foreign consumers of American 
products would be affected, and this would, in turn, affect the mar- 
kets of the United States. The chief cause for alarm would seem 
to be in the possibility of larger and richer Continental nations 
being brought into the conflict, owing to the trouble between Russia 
and Japan. 

A threatened industrial trouble of considerable dimensions has 
been averted by reason of the large number of employés of the 
United States Steel Corporation accepting a reduction in wages. 
The effect of this resignation to a cut is expected to have consider- 
able influence with other companies of a like nature, on the part 
of employer and employé. 

The railroad earnings for the week were not as good as have 
been shown for some time, and it is probable that the next few 
months will show a decrease in tonnage. However, the large num- 
ber of industrial corporations entering the new year with extensive 
contracts to fulfil, and the prospect of very nearly as much demand 
as was enjoyed in 1903, render it unlikely that there will be any 
severe retrogression during the year 1904. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING JANUARY 2. 


New York: Closing 
Broakien api TPramait. .<.6.66.6sccescansee 485% 
CORMMEMEMIOG Gaile cs soe wencedesnacvadedees 191 
CRAMIGNMD  TRIGOGNN Oso o.6 cle cc cide wceddennewie dene 171 
Mitts County Blectrics <<. .6 sce cs csdicesnns 180 
pS Ee RS oC ee ee 1411 
Metropolitan Street Railway............... 121 
New York & New Jersey Telephone........... 150 
Westinghouse Manufacturing Company..... 180 


The increase in Brooklyn Rapid Transit earnings for the current 
six months to date, as compared with the corresponding time last 
year, has, it is said, passed the $700,000 mark. 

The directors of the New York & New Jersey Telephone Com- 
pany have declared the regular quarterly dividend of 11% per cent, 
and an extra dividend of 1 per cent, payable January 15 to stock- 
holders of record on January 5. 


Boston : Closing. 
American Telephone and Telegraph........ 124% 
Edison Electric Illuminating............... 233 
Massachusetts Blectric....................- 75% 
New England Telephone..................:; 121 


Western Telephone and Telegraph preferred. 90 


Philadelphia : Closing. 
Electric Company of America.............. 8% 
Electric Storage Battery common.......... 59 
Electric Storage Battery preferred.......... 59 
PHiladel pia TlGCtrie. ccc c sc kccicecccwcccsccs 5% 
UG ORI oa go bo eeepc desc weegacneducas 45% 
United Gas Improvement.................. 83 

Chicago: Closing. 
CRC NON IN oo ooo ois iW cmieaenessween 122 
Ciera AMES. oss 5 os ccc ic nccccens 145 
Metropolitan Elevated preferred............ 54 
National Carbon Common. ..........i.ccee. 21Y 
National Carbon preferred................. y4 
Union Tractiom COMMON. << ..<6 660 scsieecss 7 
Union Traction preferred...... Siudulade wae 30 








TELEPHONE AND TELEGRAPH. 
PEKIN, ILL.—The Citizens’ Telephone Company has increased 
its capital from $10,000 to $75,000. 


VALLEY JUNCTION, IOWA—The Grimes Mutual Telephone 
Company has been granted a local franchise. 


GREENSBURG, PA.—The Greensburg town council has granted 
a franchise to the Pittsburg & Johnstown Telephone Company. 


WATERLOO, IOWA—The Iowa Telephone Company will start 
work in this city in the spring, laying conduits and rebuilding the 
system. 


LE RAYSVILLE, N. Y.—An extension of the Wyalusing & Camp- 
town Telephone Company’s line is contemplated from Herrickville 
to Le Raysville. 


MADISON, WIS.—The Badger Farm Telephone Company, of 
Milwaukee, has filed an amendment, increasing its capital stock 
from $10,000 to $50,000. 


LITTLE ROCK, ARK.—The Southwestern Telephone Company is 
erecting two additional wires between Little Rock and Hot Springs. 
The lines will be brought via Malvern. 


MT. HOLLY, N. J.—The Farmers’ Telephone Company, of 
Moorestown, has been granted permission to construct and main- 
tain a telephone system in Delran township. 


COLUMBUS, OHIO—The Norwood Citizens’ Telephone Company, 
of Norwood, has been incorporated by P. H. Shortall, Charles M. 
Jones, Fred Fangman, S. W. Trout and John Cushing. 


CARLYLE, ILL.—The Central Union Telephone Company has a 
force of men stringing a new telephone line from Centralia to Col- 
linsville, where connection will be made with St. Louis. 


CANONSBURG, PA.—The Federal Telephone Company has fin- 
ished setting poles for a line from Canonsburg to McDonald. This 
will give the town direct communication with McDonald. 


LA CROSSE, WIS.—A new company has been organized by 
local capital, to be known as the La Crosse Interurban Telephone 
Company, which consolidates the La Crosse and.Southeastern com- 
panies. 


ST. LOUIS, MO.—Articles of incorporation for the Hannibal & 
Ralls County Telephone Company have been forwarded to the sec- 
retary of state. J. I. Davidson, Dr. W. L. Birney and I. H. Harper 
are the incorporators. 


WAYNE, NEB.—The Wayne & Altona Independent Rural Tele- 
phone Company has elected the following officers: J. Livering- 
house, president; W. H. Gildersleeve, vice-president; F. Erxleben, 
secretary; M. Von Seggern, treasurer. 


WINSTON-SALEM, N. C.—Official information has been received 
here that the Bell and Interstate telephone exchanges in this city 
will be consolidated at once. The Bell company becomes owner of 
the consolidated plant, the Interstate retiring from the field. 


CHICO, CAL.—The Sunset Telephone Company has started the 
work of changing its telephone system in Chico. Instead of ten- 
party lines there will be only four-party lines hereafter. The sys- 
tem will be so adjusted that al! the suburbs will have telephonic 
connections. 


DES MOINES, IOWA—A new independent telephone company 
has been chartered by the secretary of state, its purpose being to 
establish an exchange in LeMars. The company has a capital of 
$25,000, and the following are the officers: president, A. C. College; 
secretary, I. S. Mahan. 


CHATHAM, DEL.—Work on the extension of the telephone line 
from here to Chapel Hill is progressing favorably, and it is hoped 
to have speaking connection with the Hill in a short time. Con- 
nection with Durham and Raleigh is contemplated, upon the com- 
pletion of the line to Chapel Hill. 

SCRANTON, LA.—-The Cumberland Telephone Company has fin- 
ished stringing 18,000 feet of cable between Scranton and Pas- 
cagoula, and is stringing 12,000 feet at Moss Point, making 30,000 
feet in all, at an outlay of $40,000. The main cable contains 406 
wires and another cable 204 wires. 

WASHBURN, WIS.—The Bayfield County Telephone Company, 
which has been engaged in extending its lines to Bayfield and 
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Houghton, has completed the new line. This will give the company 
toll line facilities to all points on Chequamegon bay, to points along 
the Wisconsin Central Railroad and to Superior and Duluth. 

MONTREAL, CANADA—The Kamouraska & Temiscouata Tele. 
phone Company has completed a line running from Riviere du Loup 
to Quebec, and giving that place, as well as those located between 
the two points, communication with Quebec, and through a con- 
nection with the Bell Telephone Company, with all points in Que. 
bec and Ontario served by that company’s wires. 


COOPERSTOWN, N. Y.—At the annual meeting of the Butter. 
nut Valley Telephone Company G. C. Peck, George Whitman and 
Edward Brewer were reelected directors. The old officers were also 
reelected, as follows: president, G. Clayton Peck; vice-president, 
D. I. Laurence; secretary, George Whitman; treasurer, E. E. Car- 
penter. The officers reported the completion of the line to New 
Berlin. 

RALEIGH, N. C.—The Capital City Telephone Company has 
been chartered to effect a merger of the Interstate and the Bell 
telephone exchanges of this city. The authorized capital is $200, 
000, and the incorporators are W. T. Gentry, D. I. Carson, J. W. 
Crews, Hunt Chipley, of Atlanta, on the part of the Southern Bell 
Company, and J. S. Carr, L. A. Carr and W. W. Watts, on the part 
of the Interstate company. 


POND CREEK, O. T.—The Oklahoma & Kansas Telephone Com- 
pany’s rural lines are being rapidly extended to all parts of the 
county and into adjoining counties. There are now rural connec- 
tions with Medford, Jefferson, Pond Creek, Kremlin and all post 
offices in the west part of the county, and within sixty days there 
will be rural connections with every town and post office in Grant 
County; also with several towns in Kay and Garfield counties. 


CAMDEN. ME.—At the meeting of the telephone committees 
held in Rockport recently the matter of organizing a people’s tele- 
phone company was discussed, and the general opinion was the 
desirability of securing as large a number of incorporators as pos- 
sible to back such a company. It was decided to fix the capital 
stock at $100,000. After a sufficient number of incorporators has 
been secured a meeting will be called and further organization 
effected. 

SCHENECTADY, N. Y.—The Glen Telephone Company, through 
the service of the Home Telephone Company, with which the former 
was recently connected, will now offer long-distance connections 
with the following cities: Albany, Ballston, Castleton, Cohoes, 
Waterford, Fair Haven, Fort Edward, Glens Falls, Granville, Me- 
chanicsville, Sandy Hill, Saratoga, Schenectady, Stillwater, Ticon- 
deroga, Troy, Warrensburg, Whitehall, N. Y.; Poultney, Putnam 
and West Haven, Vt. 

NEW YORK, N. Y.—Manhattan capitalists connected with the 
New York & Long Island Telephone Company have bought out the 
Seaboard Telephone and Telegraph Company, capitalized at $50,- 
000 and operating lines between Rockaway Beach and Arverne and 
Newtown and Long Island City. The officers of this company are 
ithe following: president, Dr. Carl Schmuck, of Lawrence; vice- 
vresident, John Adikes, of Jamaica; treasurer, S. R. Smith, of Free- 
port; secretary, Andrew McTigue, of Far Rockaway. Delay in 
securing permits to repair the broken-down lines of the company 
caused the scheme of reconstruction to be abandoned, but now that 
the lines have been merged with the larger concern, it is believed 
that a complete renovation will be brought about. The change will 
give Nassau County telephone connection with the city, and lower 
rates have been promised. 

DALLAS, PA.—At a meeting of the directors and stockholders 
of the Centremoreland Telephone Company and of the Lake & Leh- 
man Telephone Company the matter of extending the wires of the 
latter company to Dallas and connecting with the former was dis- 
cussed. It was decided to put up a wire and join the two com- 
panies at the Dallas exchange, and thus make connection with the 
Bell long-distance lines at Kingston. The erection of this link will 
give the people of Lehman, Pike’s Creek, Sweet Valley and other 
towns in that region not only a connection with Dallas, but will 
give them access to the long-distance service of the Bell lines at a 
minimum cost. It is also stated that the Farmers’ Telephone Sup- 


ply Company, which operates lines through the region around Ben- 
ton, Columbia County, will extend the wires to connect with the 
Lake & Lehman Company’s wires, thus giving its patrons a through 
service from Benton to Tunkhannock, 
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ELECTRIC LIGHTING. 
LONG PINE, NEB.—Arrangements have been completed for the 
installation of an electric light plant here. 


HICKSVILLE, N. Y.—The Nassau Electric Light and Power 
Company has extended its system to this village. 


MILWAUKEE, WIS.—The village board of West Allis has au- 
thorized the town clerk to advertise for electric lighting bids. 


SAN ANTONIO, TEX.—The proposition for a municipal electric 
light plant has been defeated by a vote of 372 for and 1,277 against. 


ALTOONA, PA.—The new plant of the Citizens’ Electric Light, 
Heat and Power Company has been put in operation. It cost 
$115,000. 


YORK, PA.—At the spring election the residents of New Free- 
dom borough will vote on the question of erecting an electric light 
plant and public waterworks. 


BAY CITY, MICH.—The council has adopted a resolution in- 
structing the city attorney to prepare an ordinance permitting the 
city to engage in commercial electric lighting. 


READING, PA.—It is stated that merchants and business men of 
the town are about to organize a new light company, to be known as 
the People’s Light, Heat and Power Company. 


DANBURY, CT.—The Danbury & Bethel Gas and Electric Light 
Company has completed the installation of an up-to-date plant, and 
has replaced the street lights of the city with 129 new style enclosed 
arc lamps. 


ELIZABETHTOWN, N. Y.—It is stated that Daniel French Payne 
is preparing to install an electric light plant for the purpose of 
lighting the villages of Wadhams Mills and Westport, and possibly 
Fort Henry. 


BROOKLYN, N. Y.—The Sea Cliff village board has voted to 
enter into a contract with the Nassau Electric Light and Power 
Company to furnish the village with light for three years, beginning 
January 1, 1904. 


MAYSVILLE, KY.—According to plans submitted, the water- 
works and electric light plant proposed to be built at Augusta will 
cost a total of $47,000, $11,000 for the electric lights and $36,000 
for the waterworks. 


CHATTANOOGA, TENN.—The Chattanooga city council has rati- 
fied the transfer of the property of the Chattanooga Light and Power 
Company to the Chattanooga Electric Company, recently organized 
with a capital of $100,000. 


AKRON, N. Y.—At a special election held for the purpose of 
voting on the question of bonding the village for the purpose of 
installing a municipal electric light plant, it was decided to issue 
bonds to the amount of $10,000. 


EL ORO, MEXICO—A new and powerful electric plant is to be 
installed as soon as possible at the Dos Estrellas mine, in El Oro 
camp, state of Mexico, the same being necessitated by the recent 
enlargement of the mill and works. 


MOUNDSVILLE, W. VA.—The city council has granted the 
Moundsville Electrical Company a franchise for twenty-five years. 
The company contemplates making many improvements to its plant, 
to meet the increased demands made upon it. 


TRUCKEE, CAL.—The Truckee Electric Light and Power Com- 
pany will install an additional dynamo of 200 horse-power, capable 
of furnishing 2,400 incandescent lights. The town will have a day 
and night service when the new plant is completed. 


BUFFALO, N. Y.—The trustees of the city and county hall 
recommend that an electric lighting plant be installed in the city 
and county building. It was stated that a complete plant could be 
established in the city and county building for $45,000. 


SCHOOLCRAFT, MICH.—The municipal lighting plant has gone 
into commission and the streets are now lighted with twenty-seven 
arc lamps. Commercial lighting has been inaugurated, with about 
100 lights installed in various business places and residences. 


WESTERLY, R. I.—The control of the Westerly Gas and Electric 
Light Company has passed into the hands of gentlemen who are 
identified with the promotion of the Westerly & Hopkinton Railway 
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Company. It is the plan of the promoters to combine the railroad 
and lighting business. 


NORTH YAKIMA, WASH.—The Yakima Water, Light and Power 
Company’s plant has been sold to Robert E. Strahorn, of Spokane, 
for a price said to be in the neighborhood of $400,000. Mr. Strahorn 
represents a company of men who own other plants of the same 
kind in the Northwest. 


SCHENECTADY, N. Y.—The city has entered into a contract 
with the Schenectady Railway Company for street lighting, whereby 
the latter wili furnish light at the rate of twenty-two and _ five tenths 
cents per lamp per night. The contract is to run for three years 
from December 31, 1903. 


GREENFIELD, MASS.—The Greenfield Electric Light and Power 
Company is erecting new machinery at its plant. A new boiler is 
being set up, and a new engine of 750 horse-power, with possibly 
one of 250 horse-power, will be added. A 500-horse-power synchro- 
nous motor will be installed also. 


CHILLICOTHE, MO.—The new light contract between the city 
and the People’s Gas and Electric Light Company, which was drawn 
up at a recent council meeting, has been accepted. The contract 
dates from November 12, 1903, and continues for one year. It calls 
for fifty or more arcs, at a cost of $65 per annum for each light. 





CLARKSBURG, W. VA.—The secretary of state has chartered 
the Shinnston Light and Water Company, of Shinnston, W. Va., to 
erect, maintain and operate a waterworks and sewerage system, with 
a capital of $10,000. The incorporators are F. M. Powell, L. J. 
Rowand, Edward Short, John Lowe, Shinnston, W. Va.; J. R. Miller, 
Elmira, N. Y. 


GENEVA, N. Y.—The beard of aldermen has entered into a five- 
year contract with the Geneva Power and Light Company. The 
company is to receive for its services a minimum amount of $8,925 
annually, the contract to run from January 1, 1904. The rate for 
are lamps is $75 per year, and the rate for incandescent lamps (each 
of thirty-two candle-power) is $20 per year. 


ALBANY, N. Y.—A certificate has been filed with the secretary 
of state, announcing that the Long Island Electric Light Company 
has increased the number of its directors from three to five and the 
amount of its capital stock from $5,000 to $500,000, consisting of 
shares of $50 each. The company’s directors include Willard Young, 
Charles R. Mitchell, J. H. Williams, A. S. Niven and D. MacNiven. 


MONTGOMERY, ALA.—The Alabama Electric Light and Power 
Company has filed with the secretary of state a certified copy of its 
articles of incorporation, so as to do business in this state. C. G. 
Abercrombie, of this city, is president, and H. C. Davidson, also of 
this city, is secretary. The purpose of this corporation is the fur- 
nishing of electric lights and power for lighting the city of Opelika 
and other towns and cities in this state and the state of Georgia. 
The capital of the company will be $50,000. 


SYDNEY, N. S.-——It is stated that the entire capital for the United 
Towns Electric Company, of Newfoundland, amounting to $30,000, 
has been subscribed. This company, which was incorporated at the 
last session of the Newfoundland legislature, was organized for the 
purpose of constructing an electric light and power line between 
ihe towns of Harbor Grace, Carbonear and Heart’s Content, a dis- 
tance of eighteen miles. The energy will be developed by a fine 
water power situated outside of Carbonear. The provisional direc- 
tors are Judge Penny, Carbonear, president; Judge Seymour, Messrs. 
Munn and Travis, of Harbor Grace; W. Bellamy, Heart’s Content; 
Mr. Duff, Carbonear. 


HATTIESBURG, MISS.—The business men of Hattiesburg, Miss., 
are considering a proposition to establish an electric plant for 
power and lighting service. It is stated that at least fifty per cent 
of the capital stock of any company would be subscribed locally, if 
an experienced light and power man could formulate plans for a 
plant. There is a good stream of water at this place, on which a 
site could be planned for the development of a water power station. 
There are five planing mills, one mill, two ice factories and one sash 
and door factory already established. Hattiesburg is also the ter- 
minus of one railroad, and another road will soon start to tHat place 
from Scranton, Miss. There are also a number of lumber companies 


within a near distance, and the town is situated strategically with 
reference to Gulfport, Mobile and New Orleans. 
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INDUSTRIAL ITEMS. 











THE CHICAGO FUSE WIRE AND MANUFACTURING COM- 
PANY, New York, Buffalo and Chicago, is sending out its new 
catalogue No. 15, in which is listed a complete line of fuses. Cata- 
logue will be sent on request. 


THE ELECTRIC APPLIANCE COMPANY, Chicago, IIl., will be 
pleased to send a descriptive circular relating to its latest ideas in 
telephones of all kinds. These circulars also give full details of the 
new Dinsmore automatic telephone for intercommunicating work. 


THE JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, N. J., 
has issued January, 1904, number of “Graphite,” which contains 
interesting articles such as “Value of Graphite in the Preservation 
of Threaded Fittings,” “Graphite for Boiler Plugs,” “The Relations 
of Oil and Graphite,” etc. 


THE CENTRAL ELECTRIC COMPANY, Chicago, IIl., is calling 
attention to its “I. X. L.’’ weatherproof slow-burning and slow-burn- 
ing weatherproof wires. These wires, the company says, are meeting 
with a popular demand, and the company will be pleased to send 
prices, samples and full information concerning them to any one 
interested. 


THE BULLOCK ELECTRIC MANUFACTURING COMPANY, 
Cincinnati, Ohio, has outlined for 1904 a specially attractive series 
of its calendar cards, which give each month a portrait and 
biography of the great men of science and engineering. The series 
for 1904 includes biographies of Lodge, Edison, Spottiswood, Blon- 
dell, Steinmetz, Siemens, Bell, Pupin, Sprague, Henry, Crookes and 
Tesla. 


THE MARSHALL-SANDERS COMPANY, Boston, Mass., reports 
a phenomenal increase in its socket business. This popular de- 
mand the company attributes to the uniformity of its automatically 
produced devices. Special attention is being called at the present 
time to an improved form of Dow adjuster. This takes the place 
of kinks or knots in the cord, and allows of the rolling of the 
surplus cord entirely within a metallic casing. The lamp can be 
adjusted at any position desired, the same as a curtain. 


THE PHELPS COMPANY, Detroit, Mich., maker of the “Hylo” 
incandescent lamps, has decided to make the “Hylo” lamp adver- 
tise itself, which has been accomplished by taking a contract for 
several thousand of its self-flashing ‘““Hylo” lamps to be used in the 
kull’s-eye signs put out by the Anheuser-Busch Brewing Association. 
Within the last week the principal selling agencies of the “Hylo” 
lamp have received a bull’s-eye sign made of richly colored glass. 
The Phelps company believes in this kind of advertising. 


THE F. BISSELL COMPANY, 226-230 Huron street, Toledo, Ohio, 
is distributing a number of bulletins for use in its perpetual cal- 
endar. These bulletins are descriptive of telephone booths and 
apparatus, incandescent lamps, motor starters and controllers, knife 
switches and switchboard fittings, electroliers and chandeliers. Any 
one who has started this perpetual catalogue should write for these 
bulletins immediately and bring it up to date. Otherwise the com- 
pany will be pleased to supply any one desiring it with a complete 
catalogue. 


THE POWER AND MINING MACHINERY COMPANY, 52 Wil- 
liam street, New York city, manufacturer of American Crossley gas 
engines and Loomis-Pettibone gas producers, is distributing a pam- 
phlet descriptive of the power plant of the Moctezuma Copper Com- 
pany, at Nacozari, Sonora, Mexico. This is a reprint of a paper 
read by Mr. John Langton, New York city, before the American 
institute of Mining Engineers, at the New York meeting, October, 
1903. The company gets out a number of attractive catalogues, 
which are of value to engineers interested in gas plants. These 
catalogues will be sent upon request. 


THE ELECTRIC APPLIANCE COMPANY, Chicago, IIl., will be 
pleased to send its catalogue No. 20 to any one interested in elec- 
trical apparatus. The latest developments in fuses are illustrated 
and described in this catalogue. A cartridge fuse, made in any 


capacity from three amperes to thirty amperes, and listed at 125 
and 250 volts, is shown; but the company is now preparing to sup- 
ply orders in the same capacity for 500-volt fuses. 


This is a Mc- 





Vol. 44—No. 2 


Bride fuse of the enclosed type, being of the regular cartridge form 
with the fuse enclosed. From each end of the cartridge is a soft 
copper wire, which adapts the fuse for any style of connection oy 
any cutout, switch, panel-board or switchboard. 


THE PARDRIDGE SHADE AND REFLECTOR COMPANY, 
Chicago, Ill., is enjoying a brisk demand for its reflectors. This 
company is being rushed to its fullest capacity to turn out orders, 
the demand being far in excess of the supply. The company’s offices 
at 183 Dearborn street, Chicago, are being enlarged. This is neces. 
sary, because of the increased demand for its output, and also be- 
cause of the company having received the agency for several new 
and valuable electrical specialties. These specialties the company 
expects to place on the market in the near future. It announces 
that the representatives of several foreign governments are request- 
ing quotations on large quantities of its specialties. 


THE ALLIS-CCHALMERS COMPANY, Chicago, IIl., is the ex- 
clusive agent for the Nurnberg gas engine. This is a four-cycle 
double-acting machine for all power purposes, and operates with 
the greatest efficiency and highest economy. The engine is built in 
units from 130 to 6,000 horse-power, and operates with natural, 
producer, coke oven, blast furnace and illuminating gas. The Allis- 
Chalmers Company has acquired the exclusive rights to manufacture 
this machine for the United States, Canada and Mexico. The appa- 
ratus has been thoroughly tested in large units, and has been 
brought to a state of perfection in which it will answer with abso- 
lute reliability the most exacting demands for power generation. 
The company will be pleased to send full information concerning 
the installation of complete gas power plants. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., is 
sending out price lists Nos. 5113 and 5114 of “Edison” miniature 
incandescent lamps, price list No. 5117 of principal repair parts for 
form 8, direct-current multiple enclosed arc lamps, price list No. 
5118 of “Thomson” recording wattmeters, flyers Nos. 2119 to 2124 
inclusive, bulletins Nos. 4848 to 4351 inclusive, marine supply cata- 
logue No. 7584, a very interesting booklet entitled “Fifteen Years’ 
Experience in Transformer Manufacture,” a valuable book illus- 
trative and descriptive of the “Thomson” recording wattmeter, 
which is a meter that can be used for alternating or direct current, 
and a very pretty book illustrative and descriptive of the General 
Electric Railroad at Schenectady, N. Y. The publishing department 
of the company will be glad to send the above matter on request. 


THE L. B. ALLEN COMPANY, INCORPORATED, Chicago, IIl., 
manufacturer of the Allen soldering compounds and commutator 
lubricant, is placing on the market two new metal polishers, espe- 
cially designed for work in the electrical field. The green polish 
is for very fine work, such as on silver, gold, cut glass, and where 
a safe polish, warranted not to scratch or in any way injure the 
surface, is needed. The red polish is for brass, nickel and rapid 
work, where it has been extremely hard to remove the tarnish. 
The green polish will brighten all surfaces and does a finer work 
than the red, but not so rapidly. Descriptive circulars and prices 
will be sent on application. The company calls attention to a recent 
testimonial regarding its soldering sticks from Newfane, N. Y.: “L. 
B. Allen & Company, Chicago, Ill—Since receiving your sample 
Allen soldering stick I have discarded every other. It is all you 
claim for it, and more. I get my supplies from H. I. Sackett, But- 
falo, who handles your goods.” 


THE INTERNATIONAL CORRESPONDENCE SCHOOLS, 
Scranton, Pa., quotes the following from the St. Thomas (Ontario) 
paper, under the title of municipal ownership: “The first year’s 
working of the street railway as a municipal service has resulted in 
a practical balancing of accounts, which, in view of the fact that 
the system has been transformed into an up-to-date one, is con- 
sidered satisfactory. The total number of passengers carried was 
359,190, and the total received for fares, $18,934.52. The actual 
receipts were $14,603, only $136.48 less than the expenditure.” It is 
interesting to note that a student of the International Correspond- 
ence Schools, Mr. Charles Johns, is manager of the St. Thomas 
street railway. He enrolled with the correspondence school in June, 
1899, at the age of twenty-three, while employed as a machinist, 
and he states that he has derived much benefit in studying his 
course and bound volumes in connection with his practical work, 
and that his progress is largely due to that study. 








